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PREFACE. 


In accordance with the rules of the National Academy of 
Sciences, it is the duty of the President, upon the death of any 
mcmljer, to select some one to prepare a biographical memoir 
of the deceased. Such memoirs have been collected in perma- 
nent form from time to time, for the use of the Academy and 
for distribution among the large libraries of this country and 
Europe . 

The pre^sent is the sixth volume and contains eighteen mem- 
oix’s, one of which (tluit of W. A. Rogers) is merely the second 
pnj’t of a m.cmorial sketch published in th^ fifth volume, giving 
a statement of his astronomical work. Each biography is sup- 
pi cancnitcal by a list of the more important scientific publica- 
tions oi‘ the deceased and is accompanied l)y a likeness and fac- 
similes of th(^ signature of the deceased mcimber. It should be 
stated that s(iV(U-al of the memoirs hen^ brought together for the 
first tim(^ have be('n published dsewhere. 

With the (doS(^ of this volume ninety-four of these biogra- 
phies will have becai publislied ])y tlu‘ Aciidtauy. 

Arnold IIa(Ute, 

llonie Sacretari/. 

WAsnm(rroN, 1). Ch, Saptemher 1909, 
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BIOGRAPH[CAL MEMOIR OF JOHN STRONG NEWBERRY. 


It is more than ten years since our honored associate, Dr. 
John S. Newberry, died, but that event has not hitherto been 
commemorated in the archives of the Academy by the usual 
biographical memoir. Because of the great excellence of his 
character, and especially because it was long my privilege to call 
him my friend, I promptly undertook the task that has lately 
been assigned to me of preparing such a memoir, and I herewith 
present it to you. 

John Strong Newberry was born in the town of Windsor, 
Connecticut, on December 22, 1822, and died in the city of New 
Haven, Connecticut, on December 7, 1892, having then almost 
completed three score and ten years. He was a man of such 
prominence in scientific, educational, and national affairs and 
so much loved and respected by those who knew him, that many 
biographical sketches of him were published soon after his death. 
The facts pertaining to his life and labors have been so fully set 
forth in those sketches that, although I was personally cognizant 
of a considerable portion of his career, I prefer to use for the 
historical portion of this memoir much of the material that has 
been obtained from members of his family and other ])ersonal 
friends and embodied in the publications referred to. The fol- 
lowing genealogical notes prepared by one of Dr. Newberry’s 
sons have been extracted from one of those publications : 

“Thomas Newberry, of Devonshire, England, settled in Dor- 
chester, Massachusetts, about 1630. He died there about 1G86, 
and his widow and children removed to Windsor, Connecticut, 
about the same year. His son, Captain Benjamin Newberry, 
was the first named of the seven proprietors to whom Windsor 
was patented in 1685. He cotnmanded the military of the 
colony. He left two sons, Thomas, who was the ancestor of the 
Detroit and Chicago Newberrys, and Benjamin, who was our 
ancestor. Captain and Major Benjamin 2(1 seems to have suc- 
ceeded to his father’s position as chief of tlie military forces of 
the colony. His son, Captain Roger, married Elizabeth Wol- 
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cott, daughter of Koger Wolcott, governor of Connecticut. Cap- 
tain Eoger graduated at Yale College in 1726, and was a deputy 
to the general court for eleven sessions. In 1740 he commanded 
a company from Connecticut in the expedition against the 
Spanish Main, and was present at the repulse of Admiral Vernon 
at Cartagena in April, 1741. He died on the voyage home. 

“ General Roger Newberry, son of Captain Roger, received 
his commission as lieutenant in the colonial forces in 1767. 
He was commissioned as major in 1775, the commission being 
signed by Jonathan Trumbull, governor, and George Willys, 
secretary, of ‘ His Majesty’s Colony of Connecticut.’ In 1777 he 
received a commission as colonel, signed also by Jonathan 
Trumbull, governor, and George Willys, secretary, ‘ of the State 
of Connecticut.’ In 1781 he was commissioned as brigadier 
general, and in 1783, after the peace, as judge of probate. He 
was one of the proprietors of the Connecticut Land Company, 
who purchased from the State of Connecticut the northern 
counties of Ohio, known as the ‘ Western Reserve.’ 

“Henry Newberry, son of General Roger, went to Ohio in 
1824 to look after his father’s landed interests. He located his 
land at the falls of the Cuyahoga river, and founded the town 
since known as Cuyahoga Falls. Upon this property was mined 
the first coal known to have been offered for sale in Ohio. My 
father, John Strong Newberry, was the younger of his two sons.” 

The lands of the Western Reserve Land Company were resold 
to settlers, a large part of whom were emigrants from Connecti- 
cut, of which State that region was then a recognized province. 
Many of those pioneer settlers were persons of education, who 
had enjoyed the advantages of a region that had already become 
one of the chief centers of education in America, and their 
intelligence and thrifty character were so strongly impressed 
upon the new communities that the results are to this day 
readily distinguishable among the inhabitants of that region, 
who are largely their descendants. It was in a community 
thus formed and characterized that the years of Dr. Newberry’s 
childhood and youth were passed. 

Although his father, Henry Newberry, with his wife and nine 
children, of whom John was the youngest and then only two 
years old, was among the earliest settlers, he made ample pro- 
vision for the comfort and advantjages pf his family. Their 
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home was established at Cuyahoga Palls, about thirty-five miles 
south of the present city of Cleveland. Here the father became 
actively engaged in various enterprises, among which were his 
town proprietorship, the building of mills, and the opening 
and operating of coal mines. He also interested himself actively 
in securing an outlet for his products by way of Lake Erie, for 
railroads were then in their earliest experimental stage, and 
their future possibilities were not dreamed of by even the most 
sagacious business men. The son was thus reared in an ener- 
getic family and among men of strong, resolute, and intelligent 
purpose. These associations naturally gave strength to his own 
character, which was integrated and refined by the influence of 
a cultured home, presided over by a mother to whom her 
children gave loving obedience and to whom all others gave the 
sincerest reverence. 

The physical surroundings of the boy were also fortunate and 
gave ample scope for the development of that love of nature by 
which he afterward became so strongly characterized. The 
fauna and flora of the region round about his home were then 
in their primeval condition and abundant in all their native 
forms. The valley sides of the Cuyahoga river presented many 
good sections of the underlying strata and betrayed the secret 
of their origin and that of the physical history of the valley. 
The shales taken from his father’s coal mines were filled with 
fossil remains of plants of the by-gone Carboniferous age, not 
un frequently accompanied with remains of fishes, and short 
journeys brought him in contact with other abundantly fossil- 
iferous strata. The book of nature was thus opened at legible 
pages to his youthful eyes, and that he read it attentively and 
understandingly his after life abundantly proved. He early 
began to make collections, especially of living and fossil plants, 
and before he entered college he had made a large herbarium 
and prepared a “ Catalogue of the Plants of Ohio.” He had also 
filled a large room of his father’s house with fossils to which in 
after years he gave long and effective study. 

The early settlers of the Western Reserve gave their most 
earnest attention to the establishment of schools in the new 
communities, and young Newberry received instruction in the 
best of those which the region then afforded. When he reached 
the proper age he was prepared for college at a special school 
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that had been established in the town of Hudson, about eight 
miles from his home. Upon completing that preparation he 
entered Western Eeserve College, which was also then estab- 
lished at Hudson, but it was some years afterward removed to 
Cleveland. He was graduated from that college in 1846, being 
then in his twenty-fourth year. During the last two years of 
his college course he also pursued studies in medicine, and 
upon his collegiate graduation he entered the Cleveland Medical 
School. He was graduated from the latter institution in 1848 
with the degree of Doctor of Medicine. 

At that time, in accordance with his previous intention, he 
began to formulate his plans for the practice of medicine as his 
lifework, but in doing so he met objections within himself. It 
is true that he had already received his medical degree and also 
much special instruction from the best of his medical teachers, 
but he was far from satisfied with Sis preparation for a profes- 
sion which he had long held in the highest esteem. He there- 
fore decided upon a course of foreign study, although he had 
already begun the practice of medicine at his home in Cuyahoga 
Falls. This determination he carried out in the autum n o f 1849, 
and having a few months previously married Miss Sarah B. 
Gaylord, of Cleveland, he sailed with her for Paris, where they 
remained two years enjoying the advantages of that great center 
of science and art. 

The young doctor was assiduous in his attendance upon med- 
ical lectures and clinics during his stay in Paris, greatly strength- 
ening the foundation of his medical education and increasing 
his knowledge in various ways. The attractions of the museums, 
the Jardin des Plantes, and the scientific lectures of the distin- 
guished men of that time were very great, and he profited by 
them to the uttermost, without detriment to his main purpose. 
He returned to America in 1851 and began the practice of medi- 
cine at Cleveland, where he met with immediate success. As 
time passed every thing seemed to indicate that he was perma- 
nently established as an eminent and much respected physician ; 
but at the end of four years of the work for which he had so 
carefully prepared himself he came to the parting of the ways. 
Notwithstanding his sincere devotion to medicine, his love for 
the natural sciences was in no way diminished, but rather in- 
creased, as the years went on. Although his professional duties 
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were laborious, he continued his nature studies without inter- 
ruption, and from time to time he published articles on those 
subjects w^hich attracted much public attention. 

During the years that Dr. Newberry was practicing medicine 
at Cleveland, the Government at Washington was preparing for 
the exploration of various portions of our great western domain. 
In 1855, an expedition was organized, under command of Lieu- 
tenant R. S. Williamson, to explore the country between San 
Francisco bay and the Columbia river, and Dr. Newberry was 
appointed assistant surgeon in the D. S. Army and geologist 
and botanist to the expedition. That was a position and an 
opportunity for which he had long been unconsciously prepar- 
ing himself, and when the offer came he did not hesitate to close 
his medical practice at Cleveland and accept it. He chose the 
new way that was thus opened to him, and the results showed 
that he chose wisely. The Williamson exploring party made San 
Francisco the base of their field operations, and having accom- 
plished the ordered explorations, they returned to Washington, 
D. C., arriving there in January, 1856. 

While preparing the report of his field operations in Wash- 
ington, he was chosen to the chair of chemistry and natural 
history in the institution at Washington known as the Colum- 
bian University but which is not to be confounded with Co- 
lumbia University at New York city, with which he afterward 
became permanently connected. He retained his connection 
with the former institution for one college year, or only while 
he remained at the capital city. 

In 1857 Dr. Newberry was appointed physician and naturalist 
to the Government expedition which was generally known as 
the Colorado Exploring Expedition, or the Ives Expedition, 
so-called from its commander, Lieutenant Joseph C. Ives. The 
thrilling experiences of the members of this expedition, espe- 
cially in transporting their boats overland and ascending the 
Color^,do river of the West as far as its great canons, have be- 
come a part of the history of early explorations in the far 
western part of our country, most of which was then an unknown 
land. Dr. Newberry’s labors as physician to the party and aid 

* Since this article was written, this institution has changed its name 
to George Washington XJniversit3^ 
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to the commanding officer were very severe, but he nevertheless 
collected a large amount of information upon the geology and 
botany of the region which he traversed, and made many valu- 
able notes upon the Moquis and other Indians of the South- 
west. The party returned to Washington in the early summer 
of 1858, and Dr. Newberry spent the remaining months of that 
year in preparing his report. 

In 1859 he was again in the field, this time as geologist of the 
San Juan Exploring Expedition, under the command of Cap- 
tain J. N. Macomb, which began its work of exploration at 
Santa Fe in July of that year. This journey also took him over 
some of the wildest portions of our western domain and afforded 
opportunity for much valuable observation. He returned with 
the expedition to Santa Fe in the following November and went 
from there to Washington, where he remained until he had 
finished the preparation of his report. Owing to the then 
unsettled state of the nation, which culminated in the Civil 
War, that report was not published until 1876, seventeen years 
after the observations were made. Its publication after so long 
delay was in recognition of its great value; but because of that 
delay Dr. Newberry was deprived of the credit of priority, which 
was justly due him, in much of the important geological and 
ethnological work, which was afterward published by various 
authors from observations made in the region which he investi- 
gated when it was entirely new. 

Upon the outbreak of the Civil War Dr. Newberr}^ reported 
to the War Department at Washington, in whose service as 
assistant surgeon he had already passed five years. For the 
time and for that great emergency he was ready to abandon all 
his cherished plans for scientific work, and he promptly offered 
his country the benefit of his medical training and experience, 
which was as promptly acce}>ted. He was appointed to the 
United States Sanitary Commission in June, 1861, and entered 
zealously upon his work. His ability and efficiency were at 
once recognized, and he was soon made secretary of the western 
department of the commission, which had supervision of the 
sanitary service in the great Mississippi Valley region, with 
headquarters at Louisville, Kentucky. He continued in this 
work of the sanitary service through and until after the close of 
the Civil War, and if he had never performed any other work 
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of ail}' kind his service upon the Sanitary Commission would 
be sufficient to entitle his name to be held in grateful remem- 
brance by his country and by humanit}^ One who was offi- 
cially associated with him, and who was thoroughly acquainted 
with the workings of the commission, said of him : the 

agents of this work were selected by Dr. Newberry and assigned 
to their special duties. With an executive ability that is rarely 
equaled, he seemed instinctively to put every man to the task 
he was best fitted for and to keep him up to his most efficient 
work. All reported to him at least every month, and oftener 
when emergencies demanded. All were treated with the utmost 
kindness and consideration, and all learned to love and honor 
him. No part of his life-work is entitled to higher honor.” 

Should time permit I would like to dwell long upon this great 
work of Dr. Newberry, but I can only make passing reference 
to a summary of it, written by himself. It is represented by 
entry number 60 in the accompanying list of his published 
works and consists of 548 octavo pages. A crowning proof of 
his integrity of character is found in the full accounting which 
he rendered to the Government for all the money and property, 
amounting to millions of dollars, that passed through his hands 
in the course of his official work. 

It was while Dr. Newberry was engaged in the great work of 
the U. S. Sanitary Commission that our Academy was organized, 
and he naturally became one of the original fifty members. His 
subsequent as well as his previous scientific work shows how 
well he deserved that honor. 

At the close of the Civil War, in 1865, his inclination was 
strongly toward a resumption of his scientific pursuits rather 
than a return to the practice of medicine. The Smithsonian 
Institution then offered the best advantages available to him 
for research, and he accordingly became a scientific associate of 
that renowned institution. This association, however, was of 
short duration, for in the next year, 1866, he entered upon what 
was to he his chief life-work in science and education — that is, he 
was then chosen to the Chair of Geology and Paleontology, which 
was at that time established for the School of Mines of Columbia 
University, in New York city. He was the first occupant of 
that chair and he retained it until his death, twenty-six years 
afterward. 
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This settlement in educational and scientific work was the 
consummation of Dr. Newberry’s earnest desire and the fulfill” 
ment of his early dreams. From this time on his career was 
free from radical changes, and was one of steady growth, im- 
mense laboi*, and abundant results. Important as were his 
previous scientific labors and great as was his work upon the 
TJ. S. Sanitary Commission, we must regard the years during 
which he occupied his chair at the School of Mines as the most 
important period of his life. It was within that period that he 
produced his greatest impression upon the university which 
honored him and which he honored, upon scientific education 
throughout the land, upon its rising young men, and upon the 
city which was the scene of his labors. 

The impression which he produced upon the scientific world 
is largely indicated by his published works, much the greater 
part of which were written within that period. He was one of 
the chief agencies in bringing about the organization of the 
School of Mines for Columbia College, which was one of the more 
important steps that were then and afterward taken toward 
making the college a university in fact. He labored constantly 
and with great success to bring up that school to a high standard 
of efficiency. Its museum, which is one of the best of its kind, 
was his creation, and a large part of its fossils, rocks, and min- 
erals are of his personal collection. His influence upon the 
citizenship and the municipal affairs of New York city was very 
great, and he was constantly consulted upon scientific and 
hygienic questions pertaining to the city government and policy. 
When he assumed the duties of his professorship general interest 
in New York city upon scientific matters was at the lowest ebb. 
Under his influence the moribund “ Lyceum ’’ was rehabilitated 
and soon became the living, flourishing New York Academy of 
Sciences of today, and other scientific institutions of the city 
shared in the general awakening that his influence created. 

Of his influence upon Ms students at the School of Mines I 
will speak further on, and now refer briefly to his characteristics 
as an educator and to the honors which have been bestowed 
upon him. When he and his fellow- American naturalists were 
in the earlier years of their manhood and of their isolated studies 
there wereno'schools of science in America, and neither geology 
nor any of the biological sciences had a distinctly recognized place 
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in any college curriculum. The first teachers of these sciences 
were necessarily the self-taught naturalists of those clays. Among 
those teachers Dr. Newberry began his educational work with the 
broadest preparation, of which his medical and surgical training 
was ‘an important feature, and he was unquestionably one of the 
ablest teachers of his time. When he came to his chair at the 
School of Mines he was possessed of a matured originality of 
thought and constructiYe ability, which enabled him to organize 
his courses of instruction upon such an efficient plan that it has 
needed little change to this da}^ He came to his educational 
work, as he did to that of the Sanitary Commission, with an 
effective grasp of the subject, which was that of a veteran. 

All the honors that were naturally due to one of his ability 
came to him as a matter of course, among which the following 
may be mentioned : He was President of the American Asso- 
ciation for the Advancement of Science for the meeting at Bur- 
lington, Vermont, in 1867, and in the same year his Alma Mater 
conferred upon him the degree of Doctor of Laws. In 186S he 
was elected president of the Lyceum of Natural History of the 
City of New York (which in 1876 became the New York 
Academy of Sciences), and he remained its president by annual 
rejection until his death, twenty-four years afterward. 

For some years after his college work was established at New 
York, Dr. Newberry retained his residence and citizenship at 
Cleveland, and when, in 1869, the Geological Survey of Ohio 
was provided for by legislative enactment he was chosen to be 
its director. For three years thereafter he gave that work all 
the time he could spare from his college duties, but after those 
three years he gave it less attention, although he continued to 
publish reports of the survey. In 1874 the work of the survey 
was suspended by failure of the legislature to provide the neces- 
sary funds, and much dissatisfaction, and even bitterness of 
feeling, was engendered among those who had taken part or 
had been interested in it. Dr. Newberry thought, and with 
apparently good reason, that injustice had been done him in 
his relation to the survey. Soon after its suspension he removed 
his residence from Cleveland, Ohio, to New Haven, Connecticut, 
where he ended his days. 

At the Centennial Exposition, which was held at Philadel- 
phia in 1876, he was appointed one of the judges, apd made a 
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report on the building and ornamental stones. In 1880 he was 
elected President of the Torrey Botanical Club, in New York 
city, which oflS.ce he held by annual reelection for ten consecu- 
tive years. In 1884 the United States Geological Survey as- 
signed to him the investigation of its fossil fishes and a part of 
its fossil plants. In 1888 he was awarded the Murchison Medal 
by the Geological Society of London for distinguished services 
to geological science. He became an original member of the 
Geological Society of America in 1888, and was elected first 
vice-president of the society for the following year. He was one 
of the organizers of the International Congress of Geologists, 
and was elected its President for the meeting at Washington in 
1891 ; but his failing health made it impossible for him to per- 
form the duties of that high position or even to attend any of 
the meetings of the Congress. Besides the aforementioned 
honors that came so justly to our distinguished associate, he 
held honorary membership in most of the learned societies of 
America and a large pa|’t of those of Europe. 

In the autumn of 1889 Dr. Newberry showed signs of ex- 
haustion, which was due to his advancing years and severe 
labors, and in the following winter he took a severe cold, from 
the effects of which he never fully recovered, although he still 
continued to work. Even during his summer vacation in 1890 
he continued to work upon the Fossil Flora of the Amboy 
Clays,’’ which task he greatly desired to bring to a close. But the 
beginning of his end was near, for on December 3, 1890, he was 
prostrated by a stroke of paralysis. He rallied a little soon 
afterward, and for a part of the year 1891 he attended to his 
duties at the college during a few hours each day, but his need 
of absolute cessation from work was imperative. He sought 
recuperation in the Southern States, in California, and on the 
shores of the Great Lakes, but to no purpose, and with waning 
strength he returned to his home in New Haven in 1892. On De- 
cember 7 of that year the end came and the good man was at rest. 

To my mind it is unnecessary and inappropriate for one who 
has been chosen to write for our archives a biographical memoir 
of a deceased associate to criticise in judicial terras either the 
intrinsic or relative value of his published works. If I should 
attempt it in Dr. Newberry’s case l am sure I should ba quite as 
likely to err upon any point as he may have been. I herewith 
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append a bibliographical list of his published writings, consisting 
of two hundred and twelve entries and extending over a period 
of full forty years. These publications are before the world for 
its deliberate judgment, and I have no fear that the result will 
be unfavorable. They comprise a remarkable range of subjects 
for the labor of one man, the chief of which are geology, both 
general and economic ; paleontology, both vegetable and animal ; 
physiography, zoology, botany, and archaeology. 

My more than thirty 3"ears’ acquaintance with Dr. Newberry 
'was to me a constant source of pleasure and intellectual profit. 
He seemed to have high ideals in mind for discussion whenever 
w^e met ; but still he was eminently human, and I loved him 
because he was so. His individuality was so distinctive and 
his personal and professional influence upon other men so great 
and beneficial that I would like to present to you an adequate 
estimate of them, but I can at best only make a few brief and 
disconnected references to them on this occasion. He was pos- 
sessed in a marked degree of the four cardinal virtues of the 
ancient philosophers — justice, prudence, temperance, and forti- 
tude — and to these were added charity and human kindness in 
the fullest measure. He was prompt to render and to require 
justice. If he ever erred in prudence, it was toward charity. 
His temperance was that of the highest type of manhood, and 
the greatness of his fortitude was eminently shown in the pro- 
tracted closing scene of his life. 

The full extent to which he exercised the virtue of human 
kindness can never be fully known, because it was always unob- 
trusively done ; but it is known that he extended it even to the 
lowermost limits of humanity. General William Birney, who 
was his fellow-sojourner in Paris and his life-long friend, remi- 
niscently gives me that testimony of him. He says, for example, 
that he never knew Dr. Newberry to pass a beggar in the streets 
of that city without bestowing alms. That was an approved 
form of charity and of modest recognition of noblesse oblige ” 
in those days, and he continued the habit in after life, often 
against his better judgment, evidently because it grieved him to 
witness even seeming distress without trying to relieve it. His 
old friend mentions other instances illustrating his inborn 
kindliness, but the foregoing are sufficient to show the great 
breadth of his humanity. 
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A marked feature of his individuality was his sincerity. He 
was always free in conversation, but never trivial. He was 
kindly and genial, but there was always a serious earnestness 
in his manner that reflected his sense of right and of the respon- 
sibilities of life and its labors. He did his scientific work and 
spoke of it with a sincerity that indicated a high estimate of 
every fact connected with it. He was never irreverent, but a 
physical fact was to him as sacred as a moral principle or a 
religious tenet. 

Few men have worked in so many different fields or worked 
so well in them as Dr. Newberry. He was a naturalist in the 
broadest sense of the word, and a great one. Many of the best 
American naturalists who were his contemporaries achieved 
their successes in the face of obstacles and disadvantages that 
would have dismayed most men. He had advantages superior 
to theirs, and having the same indomitable energy he was to 
that extent their superior in the accomplishment of results. 
Yet nothing was further from his thoughts than an undue as- 
sumption of superiority over any of his colaborers in science. 
He was always ready, in a natural and friendly manner, to give 
encouragement and approval to any friendly naturalist who was 
capable of profiting by it, and the recipient of favors of which 
he was the real author often did not know whence they came. 
He enjoyed the proper and discreet use of his own influence in 
favor of a deserving friend. 

Perhaps no teacher ever commanded more sincere and loving 
respect from his students than was accorded to Dr. Newberry 
by the classes of young men who from year to year thronged 
his lecture-room at the School of Mines. He was literally their 

guide, philosopher, and friend.’’ All of them, as tliey have 
gone out into the world, have taken important j)art in its activ- 
ities, many have themselves become teachers, and all revere his 
memory. I think it not too much to say that the influence 
which he exerted upon these men by his personal contact with 
them and the instruction which he imparted during the twenty- 
six years of his professorship was as great and beneficial as that 
which has been exerted by his published writings, valuable and 
numerous as the latter are. 

It was sad to see our friend stricken down while he was yet 
in the full vigor of his intellectual faculties and in the full exer- 
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else of his influence for good, but his fortitude in the face of 
impending death excited our admiration. We felt that he had 
accomplished the full measure of a life’s work, that the world 
is better and wiser for his having lived in it, and that to us his 
life had been a benison. 
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Liege, Belgium. Science, March 29, 1889. 

201. Biographical Sketch of Dr. Barnard. Report of the Regents of the 

University of the State of New York, 1889. 

202. Ancient Mining in North America. American Antiquarian, vol. XI 

(1889), p. 164. 

203. Coal vs. Natural Gas, Black Diamond, August 3, 1889. 

204. The Laramie Group. Its Geological Relations, its Economic Im- 

portance, and its Fauna and Flora. Trans. N. Y. Acad. Sci., vol. 
IX, No. 1, 8vo, pp. 6 (1889). 

205. The Rock Salt Deposits of the Salina Group in Western New York. 

Trans. N. Y. Acad. Sci., vol. IX, No. 2 (1889). 

206. The Palaeozoic Fishes of North America. Monograph XVI, U. 8. 

Geological Survey (1889), 4to, pp. 228, pi. 53. 

207. The Origin of Coal. N. Y. Tribune, February 13, 1890. 

208. The Laranaie Group. Bull. Geol. Soc. of America, vol. 1, 524-541 

(1890). 

209. Devonian Plants from Ohio. Jour. Cincinnati Soc. Nat. Hist., vol. 

XII, pp. 48-54. 

210. Remarks on Fossil Plants from the Puget Sound Region. In C. A, 

White’s “On Invertebrate Fossils from the Pacific Coast,” Bull. 
TJ, 8. Geological Survey, No. 51, p. 51. 

211. The Flora of the Great Falls Coal Field, Montana. Amer. Jour. 

Sci., iii, vol. XLI, 191-201, pi. XIV. (1891.) 

212. The Genus Sphenophyllum. Jour. Cincinnati Soc. Nat. Plist., vol. 

XII, pp. 212-217. 

Some of Dr. Newberry’s cyclopedic writings are mentioned in 
the foregoing list, but his chief work of that kind was done for 
Johnson’s Cyclopedia. He was one of the editors of that work, 
having had special charge of the subjects pertaining to geology 
and palseontology. Besides the elaborate articles on these sub- 
jects from his own pen which that cyclopedia containSj he aided 
his editorial associates with reference to a multitude of other 
relevant subjects. This mass of cyclopedic work, therefore, 
should receive distinct recognition in any bibliographical list of 
his writings. 
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The greatest advance in geological science in the past half 
century has been due less to the brilliant generalizations of indi- 
vidual investigators, of which, however, there has been no want, 
than to the systematic organization of geological work which has 
given a sounder basis for theoretical deduction and rendered the 
work of the individual more permanent and effective. 

It was not until the truth that geological studies could not be 
profitably confined within State lines or other artificial bounda- 
ries had been proved by practical demonstration that the aid of 
the general government was freely and permanently enlisted 
and thereby geological science in America raised to its present 
high position. 

To the accomplishment of this result the late Clarence King 
was the foremost and one of the most active contributors. His 
influence on the development of geological science in this country 
was exercised at a critical point in its history, when the personal- 
ity of the man, aside from his purely scientific ability, played a 
much greater part than it would at the present day, when the 
labors of men of his type have already borne abundant fruit in 
impressing upon the people at large the practical importance of 
a scientific guidance in the development of their material re- 
sources. It seems, therefore, appropriate in speaking of the 
man, even to a strictly scientific audience like the present, that 
the more personal element should receive attention. 

For believers in atavism a consideration of King^s ancestry 
will possess a peculiar interest. On both sides he came of good 
English stock planted on Hew England soil, where conditions 
seemed propitious for the gradual development of the varied 
characteristics that showed themselves so remarkably combined 
in this brilliant man. 

Daniel King, the first of the name in this country, came to 
Lynn, Massachusetts, in 1637 — a younger son of Kalphe Kinge 
of Watford, in Hertfordshire, England. 
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Fifty years later we find liis son, Capt. Daniel King, a resident 
merchant of St. Kitts, in the West Indies. On the floor of St. 
Cieorge’s chapel at Basseterre, on that island, is a stone bearing* 
the arms of the King family and recording the death of Benjamin 
King, presumably DanieFs son. 

Benjamin King, a grandson of the first Daniel, moved from 
Salem to Newport in the first half of the eighteenth century, 
dying there in 1786. In him already was Commerce giving way 
in a measure to Science, for he displayed strong tastes in the 
latter pursuit, which the means acquired in the former permitted 
him to indulge, and he made a point of importing from Europe 
the latest philosophical instruments. It is a family tradition 
that the great Benjamin Franklin, on one of his voyages between 
Philadelphia and Boston, visited him io view the latest electric 
novelty — a Leyden jar. 

Nest Art came to pay her tribute, for Samuel, son of Benja- 
min the scientist, was a portrait painter of no mean repute, and 
numbered among Ms pupils the famous Washington Allston and 
Malbone, the miniaturist. 

The maternal side contributed literary culture and statesman- 
ship. 

The Honorable Ashur Eobbins, one of King’s great-grand- 
fathers, was born at AVeathersfield, Connecticut, in 1761, and 
died at Newport, in 1845. He graduated at Yale in 1782, mar- 
ried Mary Ellery in 1791, was United States district attorney at 
Newport in 1812, received the honorary degree of LL.D. from 
Brown in 1835, and ‘from 1825 to 1839 served his country with 
distinction in the United States Senate. He was distinguished 
as an orator and classical scholar and was a friend and associate 
of Daniel Webster. 

William Little, another great-grandfather, was a graduate of 
Yale in the class of 1777 and received an honorary degree from 
Harvard in 1786. His son, William Little, Jr., was already dis- 
tinguished as a linguist and classical scholar, when he died at the 
early age of 40. His wife, Mrs. Sophia Little, Clarence’s grand- 
mother, from whom he evidently inherited many characteristic 
traits, was a poetess and philanthropist, a woman of remarkable 
public spirit, energy, and decision of character. She retained 
her mental and physical vigor in the most remarkable degree up 
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to the time of hex deaths at the age of 95, in 1893. Her son, 
Eobbins Little, was for many years librarian of the Astor Library, 
Isew York. 

The immediate ancestors of the name were pioneer merchants 
of the East India and China trade in the first half of the last 
century. His grandfather, Samuel Yernon King, moved from 
Yev^^ort to Yew York, and in 1803 was senior partner in the 
commercial lioxise of King & Talbot. His four sons, Charles, 
James. Frederick, and David, successively replaced him in the 
firm, which became known as Talbot, Olyphant & Company, and 
later as King & Company. Three of these four brothers died in 
the far East; the fourth fell in the first year of the Civil TTar. 

James, the father of Clarence, though induced by famil}” in- 
fluence to follow the calling of a merchant, had a natural leaning 
toward scientific studies. He married Florence Little at the age 
of 21, hut was obliged to leave his young wife before the birth of 
their first child in order to take the place of his elder brother in 
the house in China. He died suddenly at Amoy, China, in 1848, 
leaving as a legacy to his wife and only child his interest in the 
business of the China firm. 

The young mother, left a widow at 22, devoted herself to the 
education of her son, learning with an inherited facility both 
classical and modern languages that she might teach them in turn 
to him, and cultivating the taste for natural science, an inlierited 
quality, which early showed itself in the child. "While living at 
Pomfret, Connecticut, whither she had gone that he might have 
the benefit of Dr. Parkis excellent school for boys, the young 
Clarence, then only seven years old, came to his mother one day 
in January, when the ground was covered with frozen snow, 
and asked if she could go a little way with him to see something. 
The little way proved to be about a mile and the something 
a remarkably distinct fossil fern in a stone wall, and the boy 
wished his mother to explain to him how it came there. Books 
on geology were consulted, and from that time on, she writes, 
^^my rooms became a veritable museum, where afl kinds of speci- 
mens were studied with enthusiasm.’^ In his later sehool-hoy 
days, which were principally spent in the endowed high school 
at Hartford, Connecticut, while in the summer vacation trips 
in the Green Mountains were devoted to camping out among 
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the rocks and plants lie loved to study^, his mother was his com- 
panion and guide. As the boy developed into the man and as 
the relative disparity of age lessened;, there grew np betw'een 
them a close intelleetnal companionship that never weakened 
during his lifetime. She was a woman of remarkable intel- 
lectual caliber, who might veadih" have made a name in literature 
had she had that ambition ; but she was contented to live in the 
reflected glory of her son^s reputation. On his side, his tender 
affection and solicitude for her welfare was one of the most 
marked traits of his character, and through all the many vicis- 
situdes of his checkered life his first thought and duty was to 
provide for her comfort and happiness. 

In the crisis of 1857 the house of King & Company became 
banki'upt through the loss of a steamer which, in charge of a 
confidential clerk, was carrying a large amount of specie to meet 
their liabilities at another port, and -the property which had been 
left by James King for the support of his widow and only son 
was thereby lost. 

Kot long afterward King entered as a clerk in a business 
house with the idea of following a commercial career, but al- 
though he succeeded in satisfying his employer, his natural taste 
lay so strongly in the direction of science and literature that he 
could not satisfy himself, and after a few months’ trial aban- 
doned the attempt. 

In 1859 he became a student at the Scientific School at Yale, 
then a much less pi-osperous and generously endowed institution 
than at the present day, but rich in the possession of such in- 
spiring teachers as James D. Dana and George J. Brush. 
Already, according to the testimony of his fellow-students, King 
showed many of the qualities which distinguished him above his 
fellows in later life. He studied enthusiastically both in books 
and in nature. His observations of natural objects, plants, ani- 
mals, or rocks were so vivid that they seemed to photograph 
themselves upon his memory, so that he could recall the pictxire 
at will. He wrote readily and with delicate literary judgment 
and skill, thanks to the influence of his mother’s teaching. His 
love of outdoor life liad so developed a naturally robust physique 
that he readily excelled in all athletic sports, especially rowing. 
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In whatever he was engaged, whether stndy or recreation, he was 
naturally accepted as a leader by his fellows. 

In 1862 he was graduated from Yale College with the degree 
of B. S., his class being the first to which this degree was ac- 
corded by the University. During his college life his strong 
natural taste for scientific and artistic study of the greater 
features of natural scenery had been stimulated by reading the 
then popular works of Tyndall and Euskin on the Alps of 
Europe, and Winthrop’s stirring pictures of Northwestern Amer- 
ica ; and an even more direct impulse was given by the incidental 
hearing, in a letter to Professor Brush, of an account of the 
ascent by the members of the Geological Survey of California 
of Mt. Shasta, then supposed to be the highest peak in North 
America. 

Immediately upon graduation he planned a boat trip from 
Lake Champlain down the St. Lawrence River to Quebec, which 
was carried out in company with his friends, J ames T. Gardiner, 
Samuel Parsons, Jr., and Daniel Dewey, in the autumn of 1862. 
They row^d themselves in a four-oared boat from Whitehall, on 
Lake Champlain, to Quebec, camping out en route and support- 
ing themselves largely by the fruit of their rods and guns. 

During the winter of 1862-^3 King was for a time a student 
of glacial geology under the elder Agassiz, and an enthusiastic 
member of an art club which, under the guidance of Russell 
Sturgis, devoted itself to the study of Euskin and the pre-Raph- 
aelite school of art. 

The final impulse to the step which had the most influence 
upon his life was characteristically given by his solicitude for 
the welfare of another; his life-long friend Gardiner, having 
broken down in health through overstudy and an open-air life 
having been recommended to him, Kmg planned a trip across 
the continent to the sunny skies of California. In May, 1863, 
the two young men proceeded to St, Joseph, Missouri, then the 
westernmost terminus of railroads and the starting point for 
emigrant travel across the plains. On the train between Han- 
nibal and St. Joe Iving^s kindly attention to the young children 
of a well-to-do emigrant family led to the adoption of Gardiner 
and himself as members of their party. The route followed by 
the party led up the valley of the North Platte River into 
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and thence by the South Pass and the Sweetwater 
Mountains across Green Eiver Yalley and around the northern 
end of Salt Lake to the Humboldt Eiver, in ISTevada, correspond- 
ing thus in a general way to that followed in later years bv the 
transcontinental railroads and included in the belt which the 
party under King’s charge was destined to survey. 

The progress of the wagons was necessarily slow and about 
three months were occupied in the journey, which gave the 
3nung travelers, who were mounted upon their own horses, abun- 
dant opportunity for making detours along the route, of which 
they fully availed themselves. In more than one instance, while 
exploring the neighboring mountains, they ran the risk of cap- 
ture by hostile Indians, but the experience thus gained was un- 
doubtedly of great service in King’s explorations of later years. 

After crossing the deserts of Kevada they left the party and 
made a detour to the south to examine the already famous 
Comstock Lode at Virginia City. The very night of their arrival 
their lodging-house took fire and burned so rapidly that they 
barely escaped with their lives, losing everjrtliing they had with 
them, even to their letters and clothing. This was a serious 
blow, as they were entirely unknown in the place ; but they were 
equal to the occasion, and having been fitted out by hospitable 
miners with rough clothing, they found employment in one of 
the quartz mills, where they worked until they had saved money 
enough to continue their journej^ Starting anew, they crossed 
the Sierra Kevada on foot and reached Sacramento with Just 
enough money to pay their passage on the river steamer to San 
Pranciseo. ^ 

On this trip they met by chance Prof. William M. Brewer, 
then first assistant of Prof. J. D. Whitney, of the Geological 
Survey of California, who was making a reconnaissance along 
the upper portions of the Sierra Nevada and had temporarily left 
liis party in order to get further aid before going into the north- 
ern country, where the Indians yrere reported to be troublesome. 
The immediate result of this incident, his appointment as volun- 
teer assistant geologist of the recently organized Geological 
Survey of California, was one that had a far-reaching effect on 
King’s future career. 

Although a few enterprising geologists had succeeded in 2')eue- 

32 



CLAKEXCE KIXG. 


trating the great iiioimrain regions of the far west and liad 
brought back vivid accounts of the phenomena o])seiTed at various 
points, the great region beyond the Mississippi Eiver was still 
geologically a ierm incognita, when in 1861 the legislature of 
California had appropriated a generous sum for a geological 
survey of that State' and made Prof. J. D. Mliitney its direetru*. 

Ko more attractive field for geological exploration and study 
could be found than that of the great Sierra iSTevada, from which 
had already come a stream of gold whose volmne had disturbed 
the monetary systems of the world. The problems presented in 
its structure were in many respects new in the experience of the 
American geologist, especially in the field of vuleanism, whose 
manifestations in the eastern part of the continent, where stu- 
dents of geology had hitherto been mainly occupied, are com- 
paratively insignificant. To King, full as he was of youthful 
energy and enthusiasm, the prospect of exploring the summits 
of this great range and repeating in the Alps of xlmerica the ex- 
periences of T}mdall and Euskin in those of Europe was indeed 
a powerful inducement for joining the Survey, and how abun- 
dantly and fruitfully he embraced the opportunities is well 
shown in his delightful book on ^^Mountaineering in the Sierra 
Kevada.^^ 

His first experience was as an assistant to Professor Brewer, 
when, in September, 1863, they explored the regions in northern 
California, where the granite crest of the Sierra Kevada suddenly 
breaks dovm and is succeeded by broken hills and lava-capped 
plains out of which rise the nnposing volcanic cones of Lassens 
Peak and Mt. Shasta. Here he had his first opportunity for a 
field study of volcanic rocks — a. study in which, aided by the 
teaching of his great friend, the German geologist Yon Eicht- 
hofen, he afterward became so proficient that for many years he 
was recognized as the highest American authority upon the 
subject. 

A large portion of the summer -of 186-1 was spent in exploring 
the southern part of the Sieiua Kevada around the Yosemite 
Yalley and the high peaks to the eastward at the headwaters of 
the King and Kern rivers. Tn climbing one of the highest peaks 
of this group, which they had called Mt. Q^yndall, two still higher 
ones were discovered, to the loftier of which, evidently the cul- 
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minating point of the whole Sierra, they gave the name of 
Whitney'’ in honor of their respected chief. This King at- 
tempted to climb later in the same season, but when near the 
summit he found his further progress stopped by a sheer wall of 
granite which rendered its ascent from that side impossible. 
To show the great unwillingness of the man to abandon any im- 
portant enterprise that he had undertaken, it may be stated that 
long after he had severed his connection with the California 
Survey he twice repeated the attempt from the other side of the 
range. In 1871 he supposed he had attained the highest point, 
but a storm coming up just as he had reached it, the clouds in 
which he was enveloped hid the true summit, which was a little 
higher than the one which he was on. Two years later the news 
came to him in Kew York that observations by a member of the 
California Survey had proved his error, and mthout a mementos 
delay he crossed the continent and climbed it again, this time 
reaching the actual summit, the highest peak yrithin the United 
States. 

In the summer of 1868, with William Ashburner, the distin- 
guished mining engineer, he was for a time engaged in an eco- 
nomic survey of the Mariposa land grant under F. L. Olmsted, 
and it was during the progress of this work that he made the 
discovery of the fossil that finally settled the question of the 
age of the auriferous slates of the Sierra Kevada. In the follow- 
ing winter, the Survey funds being exhausted through lack of 
appropriations, he with his friend Gardiner returned to the east 
by the Mcaragua route, spending two weeks on the Isthmus 
while waiting for a steamer to Kew York. On his arrival he 
was detained for a long time at the house of his stepfather, 
George S. Howland, at Irvington-on-the-Hudson, by an attack 
of malaria, after which he took a post-graduate course in field 
and practical astronomy at Yale. 

Eeturning again to California in the autumn of 1865, the twO' 
young men w^ere soon after their arrival engaged as geological 
and topographical engineers for an exploratory expedition 
through Arizona, made by General McDowell with a company 
of cavalry. This expedition occupied the winter of 1865-’6 and, 
carried on as it was in a desert country infested by hostile 
Apaches, involved no little hardship and danger. At one time, 
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while carrying on their scientific work out of sight of their 
escort, they were ambushed by a part}’ of Indians and only es- 
caped death through the coolness of King, who first prevented 
his companion from making what he perceived to be a futile 
resistance, and later delayed the preparation of their torture by 
fire by exciting the curiosit}’ of the Indians by his barometer, 
which he explained was a new kind of long-distance gnn, and 
thus gained time enough to allow the cavalry to come in sight 
and effect their rescue. 

In the spring of 1866, further work in Arizona having been 
rendered impracticable by the substitution of raw infantry from 
the easi for the California cavalny which had hitherto been an 
efficient guard against the Apaches, the young men returned to 
San Francisco, malving the difficult and then somewhat dangerous 
journet^ across the great deserts of southern California alone, 
being obliged to travel at night and lie l)y during the daytime 
that they might not be seen by the Indians and also to avoid 
the great heat of midday sun. After working up the results of 
their field work they resumed their connection with the California 
Surv’-ey and spent the following summer in surveying the high 
Sierras to the east of the Yosemite Valley. It was during this 
work, according to Mr. Gardiner, that they planned the system 
of rapid surveying by triangulation checked by astronomical 
locations and barometrical measurements which was later so suc- 
cessfully carried into practice in the Exploration of the 40th 
Parallel. 

In the early autumn, while still engaged in this work. King 
received news of the sudden death of his stepfather, Mr. How- 
land, and at once started home to be near his mother, who, with 
three young children left dependent upon her, for the second 
time found herself reduced from affluence to comparative poverty. 

At this crisis he found himself in a position whose difficulties 
would have daunted a less courageous and sanguine nature. 
Without other means than his active brain and the experience 
gathered during his four years^ apprenticeship on the California 
Survey, he had not only to make a career for himself, but to 
provide for the comfort of those who naturally looked to him for 
protection and support. That experience, however, was one that 
was invaluable to him at this time. He had familiarized himself 
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with the best method of overcoming the natural difficulties to 
be met with in carrying on scientific exploration in the west, and 
thus so strengthened the inborn self-reliance of his nature that, 
as in the case of reacliing the summit of Mt. A^Tiitney, failure 
seemed only to spur him on to further effort. 

'Sot long after his return to the east, therefore, he determined 
upon attempting to carry out the project that had been gradually 
shaping itself in his mind ever since he first crossed the conti- 
nent, that, namely, of inducing Congress to authorize the making 
of a geological and topographical survey across the entire Cor- 
dilleran system at its widest point, and thus connecting the 
geology of the east with that of the west. Before leaving Cali- 
fornia he had submitted his plan to Professor T^Hiitney, but 
the latter, while thoroughly appreciating its great scientific ini- 
poitance, had refused him any written indorsement for the reason 
that he believed the natural obstacles in its way to he insur- 
mountable. 

King, however, confident of the feasibility of his plan, felt 
that then, if ever, was the time to favorably influence the minds 
of our statesmen, when their best endeavors were directed to 
strengthening the liens that bound the various parts of our great 
country together. There had been considerable apprehension 
during the dark days of the Civil War lest California, physically 
isolated as she was at that time, should separate from the other 
States and set up an independent government. The subsidizing 
of the transcontinental railroad was the first step to^vard ovei- 
coming this isolation and binding her more closely to the east ; 
but still another step was necessary; the resoiu'ces of the inter- 
mediate region -should be ascertained and a foundation laid for 
the development of the mineral wealth locked up in its mountains 
and desert plains, the importance of which few beside himself 
w^ere able at that time to appreciate. In no other way could this 
be more thoroughly accomplished than by such a scientific ex- 
ploration as he proposed. Subsequent events have abundantly 
proved the correctness of this view, for nowhere in the history of 
the world has there been recorded such an amazingly rapid and 
permanent development of a comparatively unknown region as 
has been effected in the thirty years that have elapsed since the 
opening of the transcontinental railroad. 
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It was with the object of impressing this view upon Congress 
and intineiicing their favorable action that in the tvinter of 
1866-'! King, then barely 25 years old and looking still more 
yoiithfiil, presented himself at Washington armed only with a 
few letters of introduction from his college professors and from 
friends whom he had made in California. It was to his earnest- 
ness and the magnetic influence of his personality rather than to 
these letters, however, that was due the favorable impression he 
soon made upon the leading men to whom he first addressed 
himself. Chief among these were John Conness, of California, 
and Abram S. Hewitt, of Kew York, who became his legisla- 
tive advisers and champions upon the floors of the Senate and 
the House respectively; General A. A. Humphreys, Chief of 
Engineers, eminent not only as a military commander, but also 
as a scientist, under whose administrative control the survey 
was carried on, and Spencer F. Baird, Secretary of the Smith- 
sonian Institution, his scientific adviser, all of whom soon became 
and always remained his warm and sympathetic friends. 

On the second of March, 1867, Congress approved a bill whose 
last clause authorized the Secretary of War ^^to direct a geological 
and topographical exploration of the territory between the Eocky 
Mountains and the Sierra Yevada Mountains; including the 
route or routes of the Pacific Eailroad.^^ No definite sum was 
appropriated at that time, as the bill provided that the expense- 
should be met out of existing appropriations, but it had been 
arranged beforehand that certain unexpended balances of appro- 
priations for surveys for a military wagon road across the conti- 
nent should be used for this purpose. 

Five days later King received his formal appointment as 
Geologist in Charge of the Geological Exploration of the 40th 
Parallel, and at once proceeded to organize his corps. As all the 
resources of the country were to be studied, animal and vegetable 
as well as mineral, this included, besides geologists and topog- 
raphers, also a zoologist and a botanist; a feature novel at that 
time was the addition of a photographer, to which position a man 
was selected who had had wide field experience with the Army of 
the Potomac during the Civil Wax’, xin escort of cavalry was' 
also provided as a guard against possible danger from hostile 
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Indians, which proved a by no means useless though sometimes 
troublesome adjunct. 

In the following May the party proceeded to California by 
way of the Isthmus of Panama, but it was near the end of July 
before all the necessary preparations had been made and they 
took up their march from Sacramento across the Sierra hTevada 
to their field of work. 

In these days, when the West is covered by a network of rail- 
ways, it is diffi cult to conceive of the obstacles that had to be 
overcome in carrying out so ambitious a work as that which King 
had planned. Of the transcontinental railroads but a few miles 
at „either end had yet been constructed. The territories of Utah 
and Nevada were represented on most maps of the day as one 
broad desert, and it was considered doubtful whether sufficient 
water and grass could be found there to support a camping party. 

Through such a country it was designed to carry, not a simple 
meander survey along a previously chosen route, as had hitherto 
been the custom in military explorations, but the detailed map- 
ping, both topographical and geological, of an area about 100 
miles in width, which finally extended nearly 1,000 miles in 
length. 

As far as was possible to human foresight. King had provided 
means to overcome the difficulties liable to be encountered. 
Guided by his previous experience in such work, he had person- 
ally supervised the preparation of ever}^ article of the party’s 
equipment, from the scientific instruments, many of which were 
specially constructed for the purpose on his own special designs, 
down to the minor details of construction of wagons and pack 
saddles. Nevertheless there were many times, especially in tlie 
first two seasons’ campaigning in the deserts of Nevada, when, 
through weakness resulting from malarial fever contracted in 
the Sacramento Valley bottoms, the impossibility of obtaining 
potable water, a shortness of food supplies, or delays from 
storms or other causes, discouragement took possession of differ- 
ent members of the party. But King’s abundant courage and 
energy never failed and his fertility in expedients was ecpial to 
every emergency; so that he gradually im})ressed upon ev(‘ry 
member of his corps such confidence in his ability as a leader 
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that their personal devotion to him and their faith in the com- 
plete success of the undertaking knew no bounds. 

In 1869, when the two ends of the transcontinental railroad 
had met in the Salt Lake Talley, the work of the Survey had 
been carried eastward to the boundary of Wyoming, which was 
the eastern limit of the area it was primarily intended to survey. 
In recognition of the public demand for a direct application of 
the results of government geological work, King had caused 
special study to be made of the then developed mining districts 
of the West, more particularly of the Comstock Lode, at that 
time recognized as one of the three or four greatest silver de- 
posits in the world. This work was pushed rapidly to comple- 
tion and was issued in 1870 in an elaborately illustrated quarto 
volume, wTitten conjointly by himself and James D. Hague, 
under the title of ^^^lining Industry.’’ It w'as described by one 
of its most capable critics as by ^htself a scientific manual of 
American precious metal mining and metallurgy.” It was con- 
sidered a classic among works in its line, and has served as a 
model for similar monographs since published under government 
auspices, which have been important factors in raising the 
mining industry of America to its present high position. 

In July, 1870, while the members of his corps at Kew Haven 
were engaged in writing up the reports of what was supposed to 
be their completed field work, King received telegraphic instruc- 
tions from General Humphreys to immediately take the field, 
since Congress, of its own impulse and without solicitation, now 
appreciating the importance of the work, had voted money for 
its further continuation. It being then too late in the season to 
carry on field w^ork to advantage in the higher regions of the 
Eocky Mountains, King planned an exploration of the great ex- 
tinct volcanoes of the Pacific coast in order to complete the 
record of the volcanic phenomena so ^abundantly exhibited within 
the area already surveyed in the Great Basin, and during the 
late summer and autumn special studies were made of the then 
practically unexplored peaks of Shasta, Eainier, and Hood. 

The field work of the seasons of 1871-’^ carried the work of 
the Survey across the Uinta and Eocky Mountains well out onto 
the Great Plains. It was at the close of field work in the latter 
season that occurred the exposure of the great diamond fraud of 
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1872, an incident that brought into strong relief King’s de- 
cision of character and readiness in an emergency and made him 
more widely and favorably known to the general public than any 
single act of his varied career. 

Kews of an apparent]}!^ well authenticated discovery of dia- 
monds in sufficient quantity to affect the markets of the world 
had been circulated throughout the public prints during the en- 
tire summer. Its location had been kept carefully concealed, 
though it was generally assumed to be somewhere in Arizona, 
A company with ten millions of capital had been formed to work 
the diamond fields, whose stock had been freely subscribed to by 
some of the most prominent men in the East as well as the West, 
while a host of other companies were already organized ready to 
float their stock as soon as the position and character of the 
diamond-bearing rocks should become knoum. 

Late in the autumn the writer and several other members of 
the 40th Parallel Survey, while on their way to San Erancisco 
at the close of field work, became possessed of a number of clues, 
which though separately of the most indefinite character, when 
combined together enabled them, from their intimate knowledge 
of the country, to fix the location of the supposed discovery at a 
certain point within the area surveyed by him during the previous 
year. Whether by chance or intention, the location selected by 
the supposed discoverers had been singularly well chosen from a 
geological standpoint, for when asked where within that area 
diamonds would most probably be discovered, King at once fixed 
on that very region as the most probable one for their occur- 
rence. It was because of its scientific importance that he de- 
cided upon an immediate investigation in spite of the lateness 
and inclemency of the season. It required over a week’s travel 
for himself and assistants to reach the spot, and when, after 
several days’ careful geological investigation, it was found that 
the diamonds could not have been placed there by Nature, King 
realized that a most cleverly planned fraud had been foisted on 
the public, which, if not promptly and conclusively exposed, 
would result not only in pecuniary loss to innocent investors, 
but in great suffering and even loss of life to the many that 
would probably rush to the bleak exposed region where the loca- 
tions had been made. By journeying night and day across the 
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bad-land country he reached the railroad., and proceeding to San 
Francisco laid his facts before the managers of the company, 
offering to take to the spot with his own outfit any experts they 
might be willing to send to test the truth of his statements. 
Their journey was rendered doubly difficult by the great bliz- 
zard of that year that overtook them while in camp, but the 
company's engineers fully confirmed the conclusions arrived at 
by him and his party, and upon their return they were promptly 
made public by the officers of the company, thus averting what 
bid fair to be the most widespread and gigantic financial calam- 
ity that the world had seen since the Missouri Bubble of Law. 

After the completion of field work of the Survey in 1873 there 
was necessarily a hmg delay before the abundant collections in 
the various scientific branches cordd be worked up by the re- 
spective specialists, the lithologic collections alone numbering 
about 5,000 specimens, for, under the high standards fixed for 
his work, it was only to the highest authorities in their respective 
branches that King was willing to entrust the final study of these 
collections. 

Thus, under his instructions, the writer spent the summer of 
1874 in Europe conferring with the heads of the leading Euro- 
pean geological surveys as to their methods of work, and buying, 
at King’s expense, the best and latest geological literature, with 
which at that time American libraries were but scantily pro- 
vided. Furthermore, by personal persuasion he succeeded in 
inducing Professor F. Zirkel, the founder of the science of mi- 
croscopical petrography, to visit America and study in the pres- 
ence of the collectors their numerous collections of eruptive rock 
specimens, for at that time there was no geologist in America 
who had any practical knowledge of this new branch of geology. 

King reserved for himself the final summarizing of the work 
of his assistants, and the drawing of general conclusions and 
theoretical deductions therefrom. This he did in the winter of 
1877-’8 after the five government quartos and two great atlases 
embodying the details worked out by his various assistants had 
been printed. This summary was published in a volume, enti- 
tled Systematic Geology,” of over 800 pages, profusely illus- 
trated by reproductions of photographic views illustrating typical 
geologic phenomena and analytical charts representing the im- 
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portant stages in the geological history of the Cordilleran sysiem. 
It was probably the most masterly summary of a great piece of 
geological work that has ever been written, and was well charac- 
terized by its most competent critic in the following words : 

^“^The most satisfactory part of Mr. King’s work, next to its 
scientific thoroughness, is the breadth of view which embraces 
in one field the correlation of such extended forces and the rigor 
of grasp wfith which the author handles so large a sii]3ject with- 
out allowing liiniself to be crushed by details. Hitherto every 
geological report has been a geological itinerary without general- 
ization or arrangement. This volume is much more ; it is indeed 
almost a systematic geology in itself and might be printed in 
cheaper form and used as a text-book in the technological 
schools.^^ 

Aside from the direct contributions to science embodied in the 
seven quarto volumes that contained the published results of this 
great survey, King exerted a most important influence upon 
geological w^ork in this country by the high standards he set for 
it and his practical demonstration of the possibility of living up 
to them. Thus a topographic survey w^hich should afford an 
accurate delineation of the relief of a country had not hitherto 
been considered a necessary base for geological mapping either 
in State or government surveys. A system of rapid surveying 
by triangulation and the use of contours to express relief wns 
first employed by him in making maps of large areas, and inaug- 
urated an improvement in our systems of cartography that has 
made the maps issued by our government superior to any in tlu^ 
world. He demonstrated the importance of the general use of 
photography as an adjunct to geology, wliieli previously had not 
been considered practicable because of the labor and expense 
involved in transporting the necessary apparatus for the deve Lop- 
ing of wet plates in the field. Of even greater moment was the 
practical introduction of the methods of microscopical petrog- 
raphy, supplemented by chemical analj'-sis, in the examination of 
rocks — an innovation which marked the opeuing of a new^ era 
in geological study in the United States. 

His mind was possessed in a high degree of the quality, known 
as scientific imagination, that enabled it to grasp almost at a 
glance the ultimate bearing of observed phenomena on tlie 
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broader problems of geology, and thus he was often able to sug- 
gest to others profitable lines of investigation which he himself 
did not have time to follow out. Tims, during his study of the 
glaciers of Mt. Shasta^ he made the observations that are credited 
with first suggesting the true origin of the kettle-holes and 
kames of Xew England, and Ms later discovery in the summer 
of 18T4, that the line of islands extending along the southern 
coast of Xew England from the heel of Cape Cod to Staten 
Island contains remnants of the terminal moraine of the great 
glacier that once covered the northeastern States, had much 
influence in inducing the later systematic studies of tire Conti- 
nental glacier which have brought about the most important 
advance in the science of glaciology since the dat^s of the elder 
Agassiz. 

It had been the 'hope and ambition of King and his associates 
on the 40th Parallel that the quality and demonstrated useful- 
ness of their work would be such that it would ultimately lead 
to the establislmient of a general geological survey of the United 
States^ whose permanence would be assured by being made a 
bureau of one of the executive departments of the government. 
This result came about much earlier than either of them liad 
anticipated, and its accomplishment, smgularly enough, was 
hastened by the zeal of rival leaders of different government 
surveys which it entirely superseded. 

After two seasons of field work with the 40th Parallel Survey 
had demonstrated the practicability of geological map-making 
in the West, a second survey was inaugurated under the Engi- 
neer Department b}^ Lieut. George M. Wheeler, which was desig- 
nated ^^United States Geographical Suiweys West of the 100th 
Meridian.^^ In 1894 the already existing ^^Hayden Survey’’ 
adopted King’s system of making topographic maps as a basis 
for its geology, employing for this purpose the topographers on 
the 40th Parallel after their work in the latter survey had been 
completed, and its title was changed to the ^^United States Geo- 
logical and Geographical Surveys of the Territories.’’ The fields 
of work of these organizations were not limited by any definite 
bounds, as had been that of the 40th Parallel, and with increas- 
ing popularity each became desirous of surveying the regions 
which contained the most* remarkable and strilAng phenomena. 
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Thus their work often overlapped and was duplicated, and their 
rivalry finally became so intense that the influence of one party 
with Congress was used to curtail the appropriation allotted to 
the other. As a final result of this rivalry there was serious 
danger of a reaction in the feeling of Congress toward such sur- 
veys that would result in cutting off all government aid to geo- 
logical work. 

In this crisis King was appealed to as a disinterested party, 
and it was mainly through his influence with the leading scien- 
tific men of the countr}’ and his tactful management of affairs 
in Congress that the danger was averted. Congress was induced 
to call upon the National Academy of Sciences for its advice as 
to the best methods of carrying on the various scientific suiweys 
which were then being conducted under different departments. 
Although a member of the Academy since 1876, King was not 
appointed on the committee to whom this question was referred, 
but was freely consulted by its members in making up their 
report. 

By the law of March 3, 1879, the present IJnited States Geo- 
logical Survey. was established as a bureau of the Interior De- 
partment, the exact language of the Academy^s report being 
adopted so far as it related to geological surveys, and the previous 
organizations were thereby discontinued. 

President Hayes, after consultation with the best scientists of 
the country, appointed Clarence King as the first director of the 
new Bureau. King accepted the appointment with the distinct 
understanding that he should remain at its head only long 
enough to appoint its staff', organize its work, and guide its forces 
into full activity. At the close of Hayes^ term he offered his. 
resignation, but at the Presidents request he held over until 
after the inauguration of Garfield. The latter accepted it on 
March 12, 1881, in an autograph letter expressing in the warmest 
terms his appreciation of the efficiency of King's service and his 
regret that he did not find it possible to remain longer in charge' 
of the Geological Bureau. 

Brief as was the duration of his administration, his influence 
being exercised at the critical period of the Survey’s existence, 
left a lasting impress upon it. He outlined the broad, general 
principles upon which its work should be conducted, and its 
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subsequent success has been in a great measure dependent upon 
the faithfulness with which these principles have been followed 
bv his successors. His belief was that a geological survey of a 
great industrial country, while nor neglecting the more purely 
scientific side of its work, should occupy itself primarily with the 
direct application of geological results to the development of the 
mineral resources of the countrv. 

Under his direction were carried on the examinations of the 
Comstock^ Eureka, Leadville, and other mining districts, whose 
importance is to be measured not solely by the accurate informa- 
tion which they afforded of these particular regions, but in far 
greater degree by their influence upon the whole body of mining 
engineers, in teaching them the practical importance of a study 
of the geological relations of ore deposits. 

He also planned and supervised the collection of statistics of 
the precious metals for the Tenth Census, a work which has never 
been equaled in detail or scientific accuracy, and whose logical 
result was the annual collection of statistics of all the mineral 
resources of the United States, which has been carried on by the 
Geological Surv^ey e^'er since the completion of the work of the 
Tenth Census. 

King set the very highest standard for the work of the Survey 
and showed remarkable judgment and knowledge of character in 
his selection of the men who in their respective branches were 
best fitted to keep it up, as nearly as possible, to this standard. 
In his establishment of a physical laboratory for the determina- 
tion of the physical constants of rocks, he took a step in the 
direction of the application of methods of exact science to geo- 
logical problems so far in advance of the average standards of 
the day that its importance was not generally realized imtil long 
after. 

In all his after life he maintained a lively interest in the work 
of the Suiwey and kept closely in touch with his successors in 
office, who frequently consulted him on important questions of 
policy. 

In giving up his official connection with government geological 
work, King was doubtless influenced by several motives: His 
many years of strenuous w'ork and unusual responsibility had 
been a severe strain upon his health, and he felt the need of rest 
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and cliange. Moreover., he was confident that he could render a 
greater service to geological science hj piirsning the theoretical 
researches into its deeper problems, for which the physical 
laboratory he had established would in time furnish the neces- 
sary data, than by devoting his time and strength to administra- 
tive duties. Financial considerations doubtless had some weight 
also, for under the new law his official position shut him out 
from any professional remuneration beyond his salary, and that 
was not sufficient to enable him to meet the obligations he felt it 
incumbent upon him to assume for others. 

During the xemainmg twenty years of his life much of his 
time was necessarily given to private professional work, either in 
personally managing and developing mining properties or acting 
as adviser for others. In this work his ambition was to accumu- 
late sufficient capital to enable him to pursue unrestrainedly 
the necessarily expensive experiments needful for the carrying 
out of his chosen line of investigation, and to insure the comfort 
of those depending upon him. Freed from the confinement and 
responsibilities of the administration of a great survey, he was, 
moreover, now able to devote more of his time to the cultivation 
and indulgence of his pronounced literary and artistic tastes; 
but his scientific investigations, though of necessity frequently 
interrupted, were ever present in his mind, and never, as some 
have erroneously assumed,- abandoned. 

In 1882, being called to London on business connected with 
some large Mexican mining companies, of which he was presi- 
dent, he came into familiar converse with the leaders of the 
scientific and literary circles of that great intellectual center, to 
whom his work was already well and favorably known and his 
charming personality soon endeared him. 

The greater part of the next two years was spent there and 
in traveling extensively on the continent. While he naturally 
came into contact with most of the prominent scientific men in 
Europe and recalled with special pleasure his intercourse wdth 
Sir William Thomson (now Lord Kelvin), whose investigations 
into terrestrial physics had early attracted his attention and ex- 
cited his admiration, he was perhaps even more widely known 
and admired in Europe for his literary and social qualities and 
as a connoisseur of art. 
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In 1890 Brown rniven<ity conferred iipcoi liiiii tlie lioiiorary 
de^n*ee of LL.D. That he received no public recoj^nitioii of his 
later scientific work may perhaps ]>e ascribed to its peculiarly 
unobtrusive character, whicli gave rise to the erroneous impres- 
sion that he had abandoned science altogetlier. 

In 1892 he wrote the only scientific publication of his later 
years on the '"Age of the Earth/' which appeared in tlie AuiPiiran 
Journal of Science in 1893. It is the latest and perhaps one of 
the most profound discussions from the point of view of terres- 
trial physics of that important subject, and was most favorably 
received by such great physicists as Kelvin and Helmholtz. 

By the great financial disaster of 1893 King, in common with 
many others, suffered severe financial losses, and by the failure 
of a national bank w^hich he had foxmded the greater part of his 
accumulations of previous years were swept away. In the follow- 
ing winter, during convalescence from a serious attack of nervous 
prostration, he spent several months in Cuba at the country house 
of his friend, Henry Adams, the historian, during which he be- 
came deeply interested in the political condition of the island 
and visited the camps of the revolutionists, thus becoming per- 
sonally acquainted with their chiefs. The sympath}^ with their 
cause which resulted from his investigations led liim to actively 
espouse it during the discussions in this country which led up to 
tlie Spanish w^ar, both in personal interviews with the leaders of 
the administration and in published articles in the "'‘^Forum.’^ 

He also investigated the geology and economic resources of the 
island, which so tuterested him that it became one of his cher- 
ished plans of future work to organize a geological survey in 
Cuba, if political conditions should become sufficiently settled 
to justify it. 

During his later years the great stimulation of mining in- 
dustry of this coimtry led to an ever-increasing demand for his 
services, both as expert in important mining investigations and 
in passing on the value of properties offered as investments to 
capitalists, demands which he did not fee] justified m refusing. 
Such work often involved the most severe and even dangerous 
strain, and in this, as in everything else in wliich he was engaged. 
King never spared himself. 
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In January, 1901, lie undertook the examination of a mining 
property in Missouri which had been sold to English capitalists 
subject to his a])proTal. An attack of whooping cough and 
pneumonia in the previous month had left him with a slight 
tubercular affection of one lung. Tlie weather was inclement 
and the examination proved unusually long and laborious, so 
that at its close it was found that tuberculosis had taken so firm 
a hold upon his system that he was obliged to abandon all busi- 
ness and give himself up entirely to the attempt to recover his 
health. 

After a fruitless visit to the tropics, which had hitherto proved 
a balm for all of his ailments, he attended the annual meeting 
of the Academy in April, 1901, and then went lYest, where lie 
spent the balance of the year in southern California and Ari^jona 
in a brave though hopeless fight against the inroads of the dread 
disease. 

In this, with a thorough understanding of the probable out- 
come of his illness, he displayed the same cheerful courage and 
spirit of self-renunciation that had characterized liis whole life. 
He* would not yield to the desire of his devoted mother to hasten 
to his bedside, fearing the effect of the long journey in her then 
precarious condition of liealth, and he courteously declined the 
many offers of his friends to nsit him and cheer his loneliness. 
On Christmas eve of 1901, at Phmnix, Arizona, be bnally passed 
away, quietly and without suffering, in the prime of intellectual 
life, with his greatest scientific work not yet fully completed and 
leaving a void in the hearts of friends that can never l)e filled. 

It is difficult to fairly judge King’s scientific publications hi 
the light of the present day, for they wnre written just l)efore 
the opening of an era of great change in tlie methods of geo- 
logical investigation — a change which has thus far proved de- 
structive rather than constructive in its results. Many of the 
fundamental theories of geology which prevailed at that time 
have been disproved or abandoned, while as yet there is no gen- 
eral acceptance of those which have been put forward to replace 
them. 

In June, 1877, he delivered the address at the Jlst anniver- 
sary of the Sheffield Scientific School on ^Tatastrophisiu and the 
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Evolution of Environment.'' It wa? a protest against the ex- 
treme unifonnitarianism of that day, based largely on the geo- 
logical history of the Cordilieran Ststeni as developed during 
the work of the 40th Parallel Survey. This uniforiiiitariaiiisiii 
he characteristically described as ^'‘the harmless undestriictive 
rate (of geological change) of today, prolonged backward into 
the deep past.'’ He contended that while the old belief in catas- 
trophic changes had properly disappeared, yet geological history, 
as he read it, showed that the rate of change had not been so* 
uniform as was claimed by the later school. Wliile a given 
amount of energy must evidently be expended^ he reasoned, to 
produce a given effect, yet the expenditure of this energy might 
be extended over a very long time or crowded into a compara- 
tively short one ; and his obseiwations showed him that at certain 
periods in geological history the rate of change was accelerated 
to such a degree that the effect upon life produced was somewhat 
catastrophic in its nature. 

Of his great work upon Systematic Geolog}', the larger part — 
that which outlines the geological history of the Cordilieran. sys- 
tem — stands as firmly toda}" as it did when written, as a correct 
and authoritative exposition. In view of the circumstances under 
which the field work was originally done, its essential correct- 
ness, even in matters of minor detail, is considered surprising 
by those who have since had occasion to make detailed studies 
of portions of the area covered. 

In the more theoretical sections, while lie necessarily did not 
take into account the great number of new facts which have been 
established by more recent work, especially in tlie domain of 
microscopic petrography, he showed such grasp of his subjects 
and such originality and power of thought that his views consti- 
tuted not only an important advance over those of the day, but 
they were suggestive of the lines of investigation that have been 
most fruitful in the modern advance of geological science. 

For instance, in his discussion of the reason for the changes 
from acid to basic eruptives within the individual groups, which 
he proposed as a imriation from the natural order in age of vol- 
canic rocks, as laid down by Eichthofen, he advanced views very 
suggestive of the modern conception of differentiation in eruptive 
magmas. 
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Again, in endeavoring to account for the formation of those 
types of granite that pass into gneiss and ci^stalline schists of 
essentially the same chemical composition^ but which show no 
evidence of having been subjected to such excessive heat as would 
produce actual liquefaction, he called in the agency of the im- 
mense pressure to which such rocks would necessarily have been 
subjected. While the long years of combined field work and 
microscopic study of modern petrographers, made since King’s 
theory was enunciated^ have proved that the structure of crystal- 
line schists is due to pressure;, they do not go so far as he did in 
assuming that the end product of such mechanical pressure miglit 
be granite. 

Perhaps his most enduring theoretical discussion of that time 
was that on hypogeal fusioU;, in whicli;, accepting the validity 
of the physical arguments against the fluid interior of the earth;, 
he discusses and rejects Hopkins’ theory of residual lakes and 
Mallett’s conception of local lakes produced by mechanical crush- 
ing. He then advances an h}q)othesis of his own which may be 
called that of a critical shell;, or couche, between the permanently 
solid interior and the outer crust of the earth, which is above the 
temperature of fusion but restrained from fusion by pressure. 
In this, therefore, the opposing forces of pressure and tempera- 
ture hold themselves reciprocally in equilibrium, but when this 
equilibrium is disturbed, as, for instance, by a sudden change of 
the relative position of isobars and isotherms — say by local 
erosion and rapid transfer of load within limited areas — local 
lakes of fusion would be created. Iddings, in his “Origin of 
Igneous Eocks,” says of King’s treatment of this subject: “By 
the breadth of his treatment and by better and fuller data ho 
advanced the problem of the origin of the various kinds of vol- 
canic rocks far beyond the point reached by any of his prede- 
cessors.” 

In his chapter on Orography, King says, in speaking of the 
causes of crust motion : “I can plainly see that were the critical 
shell established its reactions might thread the tangled maze of 
phenomena successfully, but I prefer to build no farther until 
the underlying physics are wojked out.” He was at that time 
already very strongly impressed with the imperfection of the 
then existing knowledge of terrestrial thermo-dynamics and the 
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indispensabilitT of more exact data in this branch of science for 
a rational discussion of the fundamental problems of geology. 

This idea found a practical outcome a few years later in the 
establishment of a physical laboratory, immediately after his 
assumption of the Directorship of the United States Geological 
Survey. His earnestness and energv’ is shown by the fact that 
instead of waiting for the slow action of Congress, he defrayed 
the cost of the delicate apparatus necessary for this work out of 
his o’wn pocket. The credit of the brilliant physical investiga- 
tions carried on in that laboratory" is naturally due to Professors 
Barns and Hallock, who conducted them, but it was King’s 
acumen and good judgment that was responsible for their selec- 
tion, and his action that made it possible for them to carry on 
their work. To himself, as he says ten years later in his paper 
on the Age of the Earth (Am. Jour. Sci.,voL xlv, January, 1893), 
he reserved the privilege of ^‘^making geological applications of 
the laboratory results.” The experiments on the physical con- 
stants of rocks contemplated were to be directed to the determina- 
tion (a) of the phenomena of fusion, (5) of those of elasticity 
and viscosity, and (c) of those of heat conductivity, each consid- 
ered with special reference to their dependence on temperature 
and pressure. 

The paper on the Age of the Earth, mentioned above, is his 
only published result, and was but an earnest of what he had 
planned to do. This was an attempt to advance to new precision 
Kelvin’s estimate of the earth’s age deduced from terrestrial 
refrigeration. It consists mainly of a mathematical discussion 
of the earth’s thermal age as determined from various postulates 
presented by Laplace, George H. Darwin, and Lord Kelvin, and 
based on Barns’ determinations of the latent heat of fusion, spe- 
cific heat, melted and solid, and volume of expansion between 
the solid and melted state, of the rock diabase. This is followed 
by a critical examination of other methods of determining the 
earth’s age — ^by tidal retardation, by sun-age, and by variations 
of eccentricity. After a careful scrutiny of all the data on the 
effect of pressure on the temperature of consolidation, King con- 
cluded that, without further experimental data, ‘^Ve have no 
warrant for extending the earth’s age beyond 24 millions of 
years,” an^ estimate which, as the result of a somewhat more ex- 
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tended discussion^ was afterwards confirmed by Lord Kelvin 
himself. (Smithsonian Eeport, 1897, p. 345.) 

His further investigations along the same general lines on the 
fundamental principles of upheaval and subsidence were in an 
advanced stage of completion when they were cut off by his 
untimely death. 

It is practically impossible to adequately characterize King’s 
literary work, for the greater part of what he did was never pub- 
lished, and very likely never even written. It was his habit to 
work out in his head any subject which interested him, even 
down to its minutest details, before putting a pen to paper ; once 
this was accomplished to his satisfaction, he wrote with such 
ease and rapidity that the words actually flowed from his pen. 
Probably one reason that he did not write more was that his own 
literary taste was so refined and exacting that he w^as never 
thoroughly satisfied wfith his own conceptions. In his scientific 
writing, there was generally some imperious necessity that made 
it urgent upon him to give his results to the public in spite of 
the imperfections he might still see in them, but in literature 
such necessity rarely appeared. What he did publish he himself 
held in comparatively light esteem, but in the opinion of the 
best literary wTiters of the day, with most of whom he was on 
terms of friendly and intimate intercourse, his writings, and even 
more his affluent and delightful talks, disclosed a literary quality 
that might have given him a foremost place among American 
men of letters. 

His one literary book, ^^Mountaineering in the Sierra Ke- 
vada,” went through inore editions in England than in this coiin- 
tiy, and wus very generally -regarded there as fai* the best ])ook 
of its kind that had ever been written. Of it Edward Cary, one 
of our most discriminating literary critics, has said : 

^‘There is in these pages a vital harmony between the subject- 
matter and the form. It cannot be analj^zed; much less can it 
be described or accounted for ; least of all can it bo resisted. It 
stimulates and energizes, while it charms the iiiind. It gives, 
in its own way and in its field, an intelligent reaction akin to 
that given by certain passages of Shakespeare in which he ex- 
plores the depths of human consciousness, and every inflection, 
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every CcKlenee thiill? with the solemnity and tlie vastness of the 
subject/" 

Of his occasional articles in current periodicals, two appeared 
in the Cptihinj in 1886, two in the North American Eeview, and 
three in Forum. Of the latter, two on Cuba, published in the 
years immediately preceding the Spanish War, were written 
under the impulse of strong feelings of sympathy with the cause 
of the insurgents, with whom he had come into intimate personal 
contact during the winter he spent on the island. 

r>f his Century articles, one was a delicate tribute to his closest 
friend, John Hay. as one of the biographers of Lincoln; the 
other, a short sketch of his search for tlie “Helmet of Mam- 
brino"'" for a fellow-Cervantista, was that which more than any- 
thing he ever published disclosed the exquisite delicacy of his 
literary touch, which rivaled that of Howells or James and 
showed an even rarer and more refined quality of wit than Bret 
Harters. 

The best idea of the estimation in which he was held by his 
many friends and associates in the literary and aidistic world 
may be obtained from the following quotation from the necrol- 
ogy of the Century Association of New York, of which he had 
been a prominent member for the last quarter of a centur}" : 

^^He was himself a blend of varied qualities and gifts that were 
not always ready to keep the peace one with another, but the col- 
lective manifestation of which was to his fellows a constant joy. 
The talk he made or evoked may be equaled b}^ those who are to 
come after; it can never be matched. Its range was literally 
incalculable. It was impossible to foresee at what point his 
tangential fancy would change its course. From the true 
rhythm of Creole gumbo to the verse of Theocritus, from the 
origin of the latest mot to the age of the globe, from the soar or 
slump of the day^s market to the method of Lippo Lippi, from 
the lightest play on words to the subtlest philosophy, he passed 
with buoyant step and head erect, sometimes with audacity that 
invited disaster, often with profound penetration and with the- 
informing flash of genius. It is but a suggestion of his rare 
equipment to say that in his talk, as in his work, his imagination 
was his dominant, at moments his doininating quality. Intense,, 
restless, wide-i'eaching, nourished by much reading, trained in 
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the exercise of an exact and exacting profession, stimulated by 
commerce with many lands and races^ it played incessantly on 
the topic of the moment and on the remotest and most complex 
problems of the earth and the dwellers thereon. And within 
a nature brilliant and efficient beyond all common limits glow'-ed 
the modest and steady light of a kindness the most unfailing 
and delicate. The good one hand did he let not the other know ; 
both were always busy^ laying in many lives the foundations of 
tender and lasting remembrance.” 
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The following list comprises the principal published works 
of Clarence King: 

Mountaineering in the Sierra Nevada. Boston, 1S70. 

Mining Industry (by James D. Hague, with geological contributions 
by Clarence King), vol. iii of the Fortieth Parallel Reiiorts. 
Government Printing Oifice, Washington, ISTO. 

Active Glaciers within the United States. Atlantic Monthly, March, 
1871- 

On the Disct)very of Actual Glaciers on the Mountains of the Pacific 
Slope. Am. Jour. Sci., 3d ser., vol. i, x>. 157. 1871. 

Three Lakes. Poem in hexameters. Privately printed in folio, 1875. 

Notes on Observed Glacial Phenomena and the Terminal Moraine of 
the N. E. Glacier. Proc. Boston Soc. Sat. Hist., vol. xix, p. 60. 
1876. 

Paleozoic Subdivisions of the Fortieth Parallel. Am. Jour. Bci., 3d 
ser., vol, XI, i3. 475. 1876. ^ 

Notes on the Uinta and Wahsatch Ranges. IhicL, p. 494. 

Catastrophism and Evolution. Am. Sat., vol. ii, p. 449. 1877. 

Systematic Geology. Tol. i of the Fortieth Parallel Reports. Govern- 
ment Printing Office, Washington, 1878. 

First Annual Report of the U. S. Geological Survey. Government 
Printing Office, Washington, 1880. 

^Production of the Precious Metals in the U. S. U. S. Geol. Survey, 2d 
Ann. Report, pp. 333-400. Government Printing Office, Washing- 
ton, 1882. 

On the Physical Constants of Rocks. U. S. Geol. Survey, 3d Ann. 
Report, p. 3. Government Printing Office. Washington, 1883. 

Style and the Monument. Worth Am. Review. November, 1885. (An 
article on the proposed Grant monument — anonymous, but known 
by friends of Mr. King to have been written by him.) 

Artium Magister. Worth Am. Review, October, 1888. 

The Age of the Earth. Amer. Jour. ScL, vol. xlv, January, 1893. 

The Helmet of Mambrino. Century, p. 154, May, 1886. 

The Biographers of Lincoln. Century, p. 861, October, 1886. 

The Education of the Future. Forum, p. 20, March, 1892. 

Shall Cuba be Free? Foriim, p. 50, September, 1895. 

Fire and Sword in Cuba. Forum, p. 31. September, 1896. 
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BIOGRAPHICAL MEMOIR OF CHAS. EMERSON BEECHER. 


Chaeles Emersox Beecher, eldest son of Moses and Emily 
(Do\\Tier) Beecher, was born in Dunkirk. Xew York, October 9, 
1856. 

The mother of Moses Beecher was a Dawson, originally from 
England. On the Emerson side, the great-grandfather of Charles, 
Bichard Emerson, was from Spofford, Xew Hampshire, and his 
wife was Mary Gorton, a direct descendant of Samuel Gorton, 
of Ehode Island. They moved to Otsego county, Xew York, in 
1749. 

Moses Beecher was a banker, and is remembered as a courtly 
gentleman of the old school, a man of education and refinement. 
He and his wife were cohsidered persons of more than ordinary 
cultivation and attainments. Five children, four boys and a 
girl, were born to them, of whom one brother survives in Cali- 
fornia. 

In the early ehildliood of Charles his parents removed to War- 
ren, Pennsylvania, where the boy attended private grammar and 
the public high schools. The surroundings were favorable, the 
rocks of the vicinit}^ rich in fossils, and at the age of twelve 
years he began making a collection of the local fossils. Perhaps, 
as he was always delicate, his parents may have encouraged him 
as a means of keeping him as much as possible in the open air. 
At all events, he became much interested, and amassed from the 
Chemung and Waverley formations of Warren a choice and ex- 
tensive collection. These tastes soon led him to extend his studies 
to the minerals and recent shells, in which he always remained 
interested. 

Later he took the scientific course afc Michigan University, 
receiving in 1878 the degree of B. S. from that institution. The 
late Prof. James Plall, of Albany, kept a watchful eye on all 
students and collectors of fossils, and. after graduation, young 
Beecher went to Albany almost immediately, where he was en- 
gaged as assistant in the Xew York State Museum directed by 
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Professor Hall, and affording nnriYaled opportunities for the 
study of American paleozoic invertebrates. During the ten years 
spent here by young Beecher he not only became proficient to a 
remarkable degree in knowledge of the ISTew York faunas, but, 
having a natural facility in mechanical matters and the use of 
tools, he became an exceptionally fine pxeparator of fossils, and 
always enjoyed the process of disentanglmg a complicated fossil 
from its matrix, or the revelations of the saw in making serial 
sections. Some of the preparations of groups of trilobites left 
by him in the State Museum are marvels of well-directed and 
successful effort. In such things he took the pride of a success- 
ful craftsman who knows that Ms work is good. 

His first scientMc papers were written in cooperation with 
others, and treated of the recent mollusks. After going to Al- 
bany be continued to collect and study the local fauna. These, 
together with mateidal collected at Warren and near Ann Arbor, 
or obtained by exchanges, amounting in all to about twenty thou- 
sand specimens, he gave to the New York State Museum in 1886 
and 188r. 

Beside work on the collections at Albany he rendered, accord- 
ing to Prof. James Hall, important assistance to that gentleman 
in the preparation of his great monographs of the different 
groups of invertebrates from the New York rocks, especially the 
Mollusks, Polyzoa, and Corals. These works were printed by the 
State of New York, and m the prefaces ample acknowledgments 
are made of Beecher’s services. 

Always skillful as a draftsman, he added to his small salary 
from the State by making drawings for professional men at 
Albany, and most of his papers were illustrated hy his own hand. 
His vacations were spent at localities where collections could be 
made, especially the richly fossiliferous beds of the Helderberg 
Mountains, near Albany, New York. Of his collections here 
Professor Jackson remarks:* 

^ Jndian Ladder,’’ in the Helderberg Mountains, was always a 
favorite and fertile spot for him, dating back to his Albany days. 
It is one of the most beautiful and picturesque regions in the 
Helderbergs. He collected there slabs of limestone containing 


’♦American Naturalist, vol. xxxvni, No. 450, p. 411. 
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fossils which were silicified in the most perfect condition for 
development by etching with acid. From such materials he ob- 
tained specimens of surpassing beaun^ and scientific interest. 
Beside adult fronds of Bryozoa, Brachiopoda, Crustacea, and 
other fossils m most perfect preservation^ he obtained minute 
embryos and small species in large numbers in literally wonderful 
condition of perfection. Young Bilob it es half a millimeter in 
length, young Acidaspis 0.83 millimeter, and Arges 1.15 milli- 
meters long, both of the latter so perfect that he figured them 
from both the dorsal and the ventral aspects; young PI euro- 
diet yon consisting of the initial cup alone, and also others with 
the first lateral buds; young Bryozoa showing initial chambers. 
Such material, selected with infinite care and patience, formed 
the basis of a number of papers by Beecher and others. 

At this period Beecher published independently a paper on 
Phyllocarida, a group in which he never lost interest, from ma- 
terial collected by him at Warren, Pennsylvania; and several 
papers on the recent Eissoidae. His most important work of this 
period was based on Brachiopoda obtained from the clays of 
Waldron, Indiana, in which he was associated with John M. 
Clarke. This paper is one of the first on the development of 
Paleozoic Brachiopoda, and opened up several new lines of in- 
vestigation. 

In 1888 Prof. 0. C. Marsh, of Yew Haven, induced Beecher 
to accept the position of Assistant in Paleontology at the Peabody 
Museum of Yale irniversit}% though for a time he was also named 
Consulting Paleontologist to the Museum at Albany, and re- 
turned there from time to time in connection with the duties of 
this honorary position. He also pursued his studies at Yale, 
under Dana, for the degree of Ph. D., which was conferred upon 
him in 1889, his doctoral thesis treating of the Brachio-spongii- 
dse, a group of fossil sponges of which the Yale Museum has an 
unusually fine series. Owing to the illness of Professor Dana, 
in 1891, Beecher took charge of the classes in Geology during 
that and the following year, when he was made Instructor in 
Paleontology, and later Assistant Professor of Paleontology, be- 
coming in 1897 Professor of Historical Geology and a member 
of the Governing Board of the Sheffield Scientific School of Yale 
University. 
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Professor Marsh recognized Beecher's ability and appreciated 
liis loyalty as assistant in the Musenni, which on the Paleon- 
tological and Geological side Marsh effectively controlled during 
his lifetime. On Marsh's death, in 1899, Beecher succeeded him 
as curator of the geological collections, and vras made a member 
of and secretary to the Board of Trustees of the Museum. He 
then undertook to arrange, develop, and place on exhibition the 
Marsh collection of fossil vertebrates. This work was done under 
his direction, though he personally had much to do with the large 
mounts of Claosaunis and Brontosaurus, the former of which he 
has described at length in a paper published by the Connecticut 
Academy in its Transactions. 

In June, 1899, Beecher gave his large and very valuable collec- 
tion of fossils to the Peabody Museum, as he expressed it, ^hn 
grateful recognition of the honors and favors conferred upon me 
during my connection with the Hniversit}?'.^^ These collections 
comprised over 100,000 specimens and about five hundred types, 
which had served as a basis for publications by the States of ‘New 
York and Pennsylvania and various scientific periodicals. The 
material was chiefly from tlie Devonian and Lower Carboniferous 
of the two States mentioned, and represented the private labor, 
outside of his official working hours, for some twenty years. 

Already interested in studies of the development of organ- 
isms from his work ou the development of Silurian brachiopods, 
in 1889 Beecher became deeply interested in the late Professor 
Hyatt^s methods of work — ^the application of the principles of 
stages in development, acceleration, parallelism, and dynamic 
genesis to the unraveling of the genealogical relations of living 
and fossil animals. Bringing to this work his large and intimate 
knowledge of species and the structure of fossil types, Beecher 
entered into this field with characteristic energy and became a 
leader of the Hyatt school. BeechePs repxxtation as an investi- 
gator will rest chiefly on the rich results he obtained in the crit- 
ical, painstaking application of those fruitful principles that 
Professor Hyatt labored so long to establish.^^*'* 

* R. T. Jackson in American Naturalist for June, 1904. This article 
and Professor Schuchert’s memoir in the American Journal of 
Science for the same month have been freely laid under contribution 
for the purposes of the present memoir. 
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"‘To Beeelicr we owe the first natural elassifjeatioii of the 
Brachiopoda and Trilobita based on the law of rc^-apitiilation 
and on ehronogenesis. He also gave a very philosophic account 
as to tlie oidgin and significance of spines in plants and animals. 
On these works his reputation .in days to come will chiefly rest."'"^ 
In 1893 there was discovered in the Utica formation near 
Eome, Xew York, a band, not over one-fourth of an inch thick, 
in which occur the trilobites Triartlirus and Trinudeus. ex- 
quisitely preserved as pseuidomorphs in iron pyrite, retaining an- 
tennae and legs and many of the more delicate parts. This dis- 
covery, bv W. S. A^aliant, afforded a hitherto unparalleled oppor- 
tunity for the study of these animals. Two specimens of Trilo- 
bites with legs had been previously known ; W. D. Mathew had 
announced the presence of antennm, and Malcott by laborious 
serial sections had determined the number and approximate form 
of the legs and gills in a number of species. Yow, however, a 
vastly better opportunity for precise observation of the details of 
the structure of these animals was presented. Beecher took 
out several tons of the shale and, aided by his remarkable manual 
dexterity, mechanical skill, and untiring patience, worked out the 
structure of antennae, legs, and other ventral appendages with a 
minuteness which had previously been impossible. Since 1893 
he published fifteen papers on the Trilobites, including in 1897 
a classification based .on these studies, in which the group was 
divided into three orders, founded chiefly on the development 
of the free cheeks. At the time of his death he was at work on 
an extensive monograph of Trilobite structure. He regarded 
these animals as forming a subclass equal in rank to the Ento- 
mostraca and Malacostraca, stating that in nearly every partic- 
ular “the Trilobite is very primitive and closely agrees with the 
theoretical crustacean ancestor. Its affinities are with both the 
other subclasses, especially their lower orders, but its position is 
not intermediate.^^ More than five hundred specimens of Tri- 
nucleus and Tfiarthrus were prepared by him, and Schuchert ob- 
serves that few can appreciate the remarkable talent displayed 
in clearing the adhering black shale from these small specimens, 
and that it will be a long time before his equal in this delicate 
work is likely to appear. 

* Charles Schuchert, op. cit. 
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Beside his works on the Corals, Braoliiopods, and Trilob it es 
above referred to, he became in 1892 deeply interested in the sig- 
nificance of spines, accnmnlating material till 1898, when he pub- 
lished his memoir entitled “The origin and significance of 
spines, the longest of his papei’s and the one, according to 
Schxiehert, which he regarded as his best and most philosophic 
work. 

Fortunately for students of Paleontology, most of Beech ePs 
more important papers were reissued in one volume in the Tale 
Bicentennial series, entitled “Studies in Evolution/^ He himself 
regarded the reprinting of already published papers as a kind 
of extravagance; but those interested in philosophical zoology 
will feel grateful for the combination of so many important con- 
tributions to it in the compass of one volume. His views on the 
classification of the Brachiopoda and Trilobita are incorporated 
in the translation by Eastman of ZittePs Grundzuge der Palcpon- 
tologie. 

In his bachelor days at ISTew Haven, Beecher, with Pirsson, 
Penfield, and Wells, roomed in “The Attic,” the top story of the 
Sheffield Scientific School, which was comfortably fitted up in 
true Bohemian style; and Jackson recalls as one of the pleasant- 
est recollections of a visit to Hew Haven the memory of calls at 
“Tlie Attic,” where, after working hours, delightful intei'course, 
social and scientific, was held, often far into the night. After 
moving to Hew Haven, Beecher made his single journey abroad 
in company with the late Dr, George Baui*, visiting many Euro- 
pean museums. 

September 12, 1894, Professor Beecher married Miss Mary 
Salome Galligan, of Warren, Pennsylvania, who, with two daugh- 
ters, his mother, and one brother, survives hiiii. 

Always delicate, of medium height, dark hair and eyc‘.s, and 
apparently good physique. Professor Beecher had the aspects of 
a man whose years might be long in the land, and of late had 
seemed to enjoy excellent health, but he died suddenly, from an 
affection of the heart, Pebimary 14, 1904, with no warning to 
soften the blow to those who loved him. His remains lie in 
Grove Street Cemetery, Hew Haven, in the shadow of the Shef- 
field Scientific School. 

The director of the school has said of him: “Quiet and unas- 
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suaiiiigj he never sought adulation, but when there was eaniost 
work to be done, requiring skill, patience, and good Judgment, 
he would labor quietly and industriously, bringing to bear upon 
the problem such a measure of common sense and of thoughtful- 
ness that confidence in and respect for his conclusions were in- 
evitable. ^ ^ iSTo matter how trivial the duty, it was al- 

ways done at the appointed time, and thoroughly done. 

A.S a friend he was loyal and trustworthy, and his memory will 
always l^e cherished hj his associates in the Sheffield Scientific 
School.*' 

One of his pupils has testified to the inspiration given ]3y him 
to his students, and how Iiis patience, perseverance, and in- 
genuity served as an incentive to his associates, who were drawn 
closely to him by his enthusiasm and entire lack of egotism. 

There is no doubt that in the death of Professor Beecher not 
only has Tale sustained a serious loss and Paleontology a severe 
blow, but the ranks of those capable of bringing to the study of 
fossils keen insight and a philosophical spirit of inquiry, guided 
by principles whose value can hardly be exaggerated, are dimin- 
ished by one whom science could ill afford to lose and to whom, 
humanly speaking, there should have remained many years of 
industrious and fruitful research. 
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19U4, i>p. 487-489. 

Science, n. s., vol. xix. No. 481, March 18, 1904, pp. 453-455. 
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BIOGRAPHICAL MEMOIR OP GEORGE PERKINS MARSH, 


(iEORCJE Perkixs Marsh'*' was born in Woodstock^ Terinont. 
March 15, 1801, the son of the Hon. Charles Marsh and his 
second wife, the daughter of Elisha Perkins, of Plainfield, Con- 
nee ti cut. His ancestor,, John Marsh, came from England to 
Massachusetts in 1633, and in 1635 removed to Lebanon, Con- 
necticut; and his grandfather, Joseph Marsh, was an early 
settler in the ‘^‘^New Hampshire grants’^ — afterwards Yermont^ — 
Avhere, in 1778, he was the first lieutenant governor of the new 
State. 

Marsh’s boyhood was passed in the vigorous life of a hilly 
country. He narrates that in his fifth year he sat on a little stool 
between his father^s knees in a two-wheeled chaise : 

‘^My father pointed out the most striking trees as we passed 
them, and told me how to distinguish their varieties. I do not 
think I ever afterward failed to know one forest tree from 
another. * * * He pointed out the direction of the diiferent 
ranges of hills ; told me how the water gathered on them and ran 
down their sides. ^ ^ ^ He stopped his horse on the top of a 
steep hill, hade me notice how the water there flowed in different 
directions, and told me that such a point was called a watershed. 
I never forgot that word, nor any part of my father’s talk that 
day.” 

At seven the boy used to lay a volume of the Encyclopaedia 
Britanniea on the floor, lean over it on his elbows, and read it for 
hours at a time, to the point of injuring his eyes, from which he 
long afterwards suffered. After brief preparatory studies at 
Phillips Andover Academy, he entered Dartmouth College in 
1816, where he was known as an assiduous student, chiefly in 
ancient and modern languages, and where he was graduated with 

*The following memoir is based chiefly on the “ Life and Letters of 
George Perkins Marsh,” by his widow, Caroline Crane Marsh (New York, 
Scribner, 1888 — only vol. I published) ; a Discourse Commemorative 
of the Hon. George Perkins Marsh,” by Samuel Gilman Brown, deliv- 
ered at Dartmouth College and at the University of Vermont in 1883, 
and a “Bibliography” by H. L. Koopman (Burlington, Vermont, 1892). 
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highest honors in 1820. After a brief and unsuccessful period as 
a teacher at a military academy in ISrorwiclij Vermont, he re- 
turned home to study law with his father, and was admitted to 
the bar in 1825. He then removed to Burlington, Vermont, 
where his cousin, James Marsh, was president of the University 
of Vermont, and where he divided his time between the practice 
of his profession and literary studies. Here, in 1828, he married 
Harriet Buell, who died in 1833; he married again in 1839, his 
second wife being Caroline Crane, of Berkley, Massachusetts, who 
survived him. In 1835 he was elected to the Supreme Executive 
Council of Vermont, one of thirteen members — there was then 
no State senate — and in 1837 he made a journey to the upper 
Mississippi Valley as far as the Falls of St. Anthony. Eetuming 
to his eastern home, he became interested in the establishment 
of a woolen manufactury at Winooski, and at the same time took 
up the study of the languages of Northern Europe, as a result of 
which he published in 1838 ‘^^A Compendious Gramfnar of the 
Old-hTorthern or Icelandic Language, compiled and translated 
from the grammars of Eask.^^ This book, representing ^^niuch 
original work, especially in the sections devoted to inflections and 
in the treatment of the syntax,^^ was printed in the author’s 
absence, and contained so many typographical errors that it was 
never placed on sale. He shortly afterwards delivered an ad- 
dress on ^^The Goths in Hew England,” which excited much 
attention ; and it was in this connection that lie later pointed out, 
when speaking before the Hew England Society of Hew York, 
that our forefathers were fortunately harried out of England 
before their ‘^^character had become enervated or its energies 
spent.” 

In 1843 Marsh was elected to Congress and spent the following 
seven years, a period of great political excitement, in Washing- 
ton. A number of his speeches attracted notice. In 1844 he 
spoke in favor of a protective tariff, being doubtless moved thereto 
by the hope of developing the growth and manufacture of wool 
in Vermont. In 1845 he made a strong argument against the 
admission of Texas as a slave State, and at that early time said 
to one of his friends: ^^Texas means civil war before we have 
done with it.” In 1848 he protested against the continuation of 
the Mexican War, which he characterized as , a national crime. 
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He was an early riser and hard worker dnrins: these political 
years and took some of his needed rest by sleeping in the House — 
as did J. Q- Adams also — during the speeches of such fellow- 
members as he did not care to hear. It was during this period 
that he addressed the Plii Beta Kappa societies at Dartmouth in 
1814 and at Harvard in 1841. 

Several life-long friendships were developed from the acquaint- 
ance made in Washington. Among those with whom he became 
most intimate was Colonel, afterwards Sir James Estcoiirt. 
British Boundary Commissioner, who with Lady Estcourt seems 
to have given Harsh and his wife a different opinion of English 
people from that which they had previously conceived in a pro- 
vincial American spirit. Wliile serving on a committee to report 
a bill for the establishment of what has come to be known as the 
Smithsonian Institution, Marsh met, a number of the scientific 
men then in Washington, and of these Spencer F. Baird became 
his intimate associate and correspondent. The letters addressed 
by Marsh to Estcourt and to Baird in later years afford a pleasing 
insight into his versatile character. The letters to the Estcourts, 
although phrased in a familiar sMe, seldom depart from courte- 
ous formality. The letters to Baird are full of fun and nonsense, 
in which the writer seems to have found much entertainment. A 
Hew YeaFs greeting in 1859 wished Baird "^fihousands of letters 
less to write. ^Tis the pestilentest, most soul-destro 3 ring occupa- 
tion on earth, that is, when you have anything to write about. 
But to scribble about nothing, as we used to do before we came to 
be such a couple of sapless dry old sticks as time, trouble, and 
Satan have made us, is good. It prolongeth life, health and 
youth, driveth away blue devils and red, and comforteth the in- 
ward man exceedingly.^^ Again : ^^I donT know where I shall be, 
but if you blow a tin horn about once in half an hour all summer 
long, I shall probably come within hearing of it, and will go to 
you.^^ Some of these letters begin ^^My Dear Boy;^^ and once, 
when Baird was visiting Sing Sing, a letter to him opened with 
^^Unfortunate Youth.-^^ 

In 1849 Marsh was appointed Minister to Turkey, where no 
American has made a better ihapression. On his arrival at 
Constantinople it is stated that he could speak ^Vith the repre- 
sentatives of France, Germany, Italy, Sweden, Denmark, and 
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Xorway in tlieir own tongues f ’ he soon learned to speak Turkish 
also and made some progress in Arabic and Persian. These un- 
usual linguistic accomplisliments as well as his strong personal 
character gave Marsh a marked eminence among the other mem- 
bers of the diplomatic circde, although his diplomatic ranl^ was 
below that of every other European minister, from however small 
a country. In 1851 he made a journey up the '^ile as far as the 
second cataract, collecting specimens for Baird on the way, and 
then undertook a long trip on camels from Cairo into Palestine. 
In 1852 he was given a special mission to Athens in behalf of an 
American who had been unjustly treated there; he thus had to 
study out a great body of legal records, largely in the form of 
modern Greek manuscript, and he afterwards said t^at in no part 
of his life had his labor been so severe as in those hot months. 
Portunately his mission was successful. The change in adminis- 
tration at Washington in 1853 resulted in the recall of this valu- 
able public servant, and after a return journey through southern 
Europe , he made his home again in Burlington. The following 
period was harassed with business difficulties, for his affairs had 
not prospered during the absence in Turkey. Some relief came 
in 1857 when he was appointed railroad commissioner for Ver- 
mont, but full relief was not reached until 1861, when after long 
delayed action he received a considerable sum of money from 
Congress in payment of his claim for work during his special 
mission to Athens, ten years before. Eegarding this he wrote : 
^‘1 am very glad to learn the passage of my bill. The amount will 
just about pay what I owe, and leave me penniless and con- 
tented.^^ His business embarrassments had indeed been for a 
time so serious that they caused him to decline with much regret 
the offer of a professorship of history at Harvard College in 1855 ; 
he did not feel that he could turn away from his affairs at Bur- 
lington, where his creditors had left everything in his hands, to 
he made the most of. He had, however, some relaxation from 
business in the preparation of a hook on “^^The Camel, ^ ^ ^ 
with reference to his introduction into the United States^^ (Bos- 
ton, 1856), in which much of his eastern experience was re- 
called; and he seems to have derived great satisfaction in de- 
livering in 1858 to the graduate students at Columbia College a 
course of ^^Lectures on the English language^^ (Hew York, I860; 
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revised edition, 1885), in which ‘die dwelt much on the value of 
etymology, and especially on the importance of tracing the in- 
dividual history of words in their actual use, from their first 
recognized appearance to their present employment or their final 
disappearance.” During the winter of 1860-’61 he gave before the 
Lowell Institute in Boston a series of lectures on ‘^The origin and 
history of the English language and of the early literature that 
it embodies” (Xew York, 1865 ; revised edition, 1885 ). Both of 
these books give evidence of unusual erudition and of keen 
interpretation, and were highly valued by literary students. It 
was during the visit to Boston that Marsh wrote, after a dinner 
with the ^‘'Atlantic” Club : “These dinners make me most keenly 
sensible of what I have lost intellectually by the want of more 
frequent opportunities of* meeting with* persons of high culture.” 
Eegarding the secession of the Southern States from the Union, 
then threatened, Marsh wrote : “I take it to be quite certain that 
the Cotton States will accept no terms which the people of the 
ISTorth can or ought to propose. ^ ^ ^ j j^ave no hope of a 
peaceable adjustment of this controversy. * * * I do not 

believe that a division of the Union is feasible. The States are a 
geographical and must be a political unit.” 

Early in 1861 Marsh was appointed by Lincoln minister to the 
new Kingdom of Italy ; he was the first American minister to the 
first king. This important position was held at Turin, Florence, 
and Eome, with great acceptance to Italians and Americans alike, 
for twenty-one years, until his death, in 1882 — a length of con- 
tinuous foreign service as minister that is said to be unparalleled 
in our diplomatic service. The only volume of his “Life and 
Letters” that has been published unfortunately closes with his 
departure for Italy, and it is therefore difficult to obtain adequate" 
material for an account of these interesting later years, during 
which Marsh greatly increased his, acquaintance with men worth 
knowing, accumulated a large library and made diligent use of' it, 
and became known to scientific men as the author of an important 
geographical work. 

Marsh was at this time tall, erect, and of a firm step ; of grave 
manner in more formal relations, but always simple in tastes, a 
lover of intelligent society and of truthful, unaffected men; he 
enjoyed meeting with children, who returned his affection. He 
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loved tlie arts^ especially music, and lie delighted in outdoor walks,, 
above all among the mountains. ^'He could hardly be called 
popular, for he neither flattered nor would receive flattery, nor 
had he the light and airy arts of familiarity which are sometimes 
mistaken for sincere goodwill. Yet he drew others to himself in 
a strong personal attaehment.^^ To his intimate friends he was a 
genial and lovable companion. To this fine end he reached when 
death came peacefully at his summer residence in Vallombrosa 
on July 23, 1882. He was buried in the Protestant cemetery at 
Eome on October 17 of that year. The following, tribute was 
written at that time by W. J. Stillman : 

^‘Those of us who have lived in the East, especially on the 
basin of the eastern Mediterranean, during the last twenty years, 
will have heard more, and measured better, the personality of the 
late George P. Marsh than his countrymen at home. His public 
services are matter of public record. Those who have access to 
his dispatches to the Department of State can tell better than I 
how he constantly studied whatever might be turned to the ad- 
vantage of his country, and perhaps may read between the lines 
what he never made ostentation of, his love for it — an ardent, 
never-faltering, watchful devotion such as few public men have 
ever given their native land and few governments have acknowl- 
edged and recompensed as ours. An Englishman, Mr. Marsh 
had been a peer, and long ago in the enjoyment of a pensioned 
leisure to follow up the studies in which he was the most widely 
distinguished American, * * It has been my fortune in a 

varied and adventurous life to make the acquaintance of many 
distinguished men, and of all I ever knew George P. Marsh was 
the noblest combination, me judice, of the noblest qualities 
which, distinguish man — inflexible honesty, public and private; 
the most intelligent and purest patriotism; ideality of the highest 
as to his service in his ofiScial career ; generosity and self-sacrifice 
in his personal relations ; quick and liberal appreciation of all 
good in others, and the most singular modesty in all that con- 
cerned himself; unfaltering adherence to truth at any cost; an 
adamantine recognition of duty which knew no deflection from 
personal motive ; and, binding the whole in the noblest and truest 
of lives, a sincere religious temperament, in which the extreme of 
liberality to others was united to the profoundest humility as to 
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himself. =5= =?= X knew no European who had met Mm who- 

had not a higher esteem of our country from having known him. 
J have often heard European men of letters speak of him as a 
splendid result of American institutions, which perhaps in one 
sense he was. ^ ^ ^ He loved children, the Alps, the glaciers^ 
the woods and fields and trees, with an untiring devotion^ and the 
only complaint I remember his making of his own losses and decay 
was of his being unable to climb as he used to do.^^ ( The Xation^ 
October 12, 1882.) 

It was during Ms absence in Italy that Marsh was elected a 
member of the National Academy in 1866, and assigned to the 
Section of Anthropology and Philology. There is no record of 
his ever having presented a paper at any of our sessions. He was 
also a member of the American PMlosophical Society of PMla- 
delphia, an associate fellow of the American Academy of Arts and 
Sciences of Boston, a corresponding member of the American 
Geographical Society of New York, a foreign member of the 
Eeale Accademia dei Lincei of Eome, and an honorary member 
of the Societa geografica italiana. His large and rich library 
was after his death bought by Mr. Frederick Billings and given 
to the University of Vermont, at Marshs old home in Burling- 
ton ; his collection of engravings was bought by the Government 
and is preserved in the Congressional Library. 

While Marsh was in Italy he finished and published his most 
noted scientific work, ^Alan and Nature, or Physical Geography 
as Modified by Human Actioh^ (New York, 1865), afterwards 
revised as ^^The Earth as Modified by Human Action, a new edi- 
tion of Man and Nature’^ (New York, 1874). Letters to Baird 
show that the book was begun at Burlington in 1860. The first 
mention of it is the following brief statement : began another 

book this morning and wrote 11 pages. I woht tell you what the 
book is about, because 3nufil call me names.^^ The next letter 
said : ‘^^Well, I will tell you about the book. * * * IPs a little 
volume showing that whereas Eitter and Guyot think that the 
earth made man, man in fact made the earth. * * * I am not 
going into the scientifics, but into the historical, in which I am 
as good as any of you. * * * My father had a piece of thick 
woodland where the ground was always damp. Well, sir, he 
cleared up that lot, and drained and cultivated it, and it became a 
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good deal drier^ and he raised good corn and grain on it. Xow, 
I am going to state this as a fact, and I defy all you speculators 
about cause and effect to deny it/’ The book gained great popu- 
larity from its intrinsic value and interest. It brought together 
a wealth of knowledge on geographical and historical matters 
and presented them in a most attractive way. It treated de- 
batable problems^ such as the influence of deforestation on rain- 
fall;, with much better judgment than was the habit of the time, 
for although addressed to a large circle of readers it had genuine 
scientific spirit and thoroughness. It has certainly been rarely 
•the case that a man who advanced a subject so far in a single 
book shoidd leave tliat book as practically his only work of the 
kind. 

In reviewing the life of this eminent man^, who studied lan- 
guages while he practiced law, who divided his time between busi- 
ness and politics, who wrote books and delivered lectures on 
literary subjects, and who investigated geographical problems 
while he elevated diplomacy, one cannot fail to be impressed with 
the breadth of his interests and the variety of his activities and 
duties on the one hand, and on the other hand the high degree of 
specialization and the necessary narrowing of interests and activ- 
ities which has characterized the general membership of the 
National Academy. When we recall that the Academy was 
created to act as the scientific adviser of the Grovernment — to ex- 
amine and report upon any subject of science or art — one can 
hardly fail to question whether advice on the treatment of na- 
tional scientific problems can be as well given by intensive special- 
ists of the modern school as by men of a wider experience, of 
whom Marsh was so admirable an example. 
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Eear Admiral 3‘ohx Eodoers was one of the original members 
of the National Academy of Sciences. At the time of the 
organization of the Academy he was fifty-one years old and had 
acquired a reputation as a navigator, explorer, and surveyor. 

John Bodgers was born August S, ISl'S, at his mother’s home, 
Sion Hill, near Havre de Grace, Maryland. He came from a 
family that had distinguished itself in our wars for independence. 
This famil}’ sent forth soldiers and sailors to serve our country 
in times of need, and it is well to recall some of its history in 
order to see the stuff of which our forefathers were made. 

The immigrant, Joiin Eodgers, came from Glasgow, Scotland, 
about 1750, and settled in Harford County, Martdand, where he 
became the owner of a large farm. His wife was Eliza Eeynolds, 
of Delaware. This John Rodgers served in the Revolutionary 
War and vras colonel of a regiment in the Maryland line. He 
was a highly esteemed citizen of Harford County. In the family 
of the immigrant there were eight children, all of them remark- 
able for physical strength and good looks. The oldest son, the 
second John Eodgers, ran away to sea, entered the navy, and was 
distinguished in the War of 1812. He became the senior officer 
of the navy, and died in 1837. A younger brother, George 
Eodgers, also entered the nav}" and died a commodore. 

The wife of the second John Rodgers w^as Minerva Denison, 
of Havre de Grace. Her father, Gideon Denison, came from 
Connecticut, where he* wms noted as an Indian fighter. Denison 
was a land speculator and bought a large tract of land near the 
mouth of the Susquehanna River, where it was thought the 
capitol of the country would be located. This estate included 
Sion Hill, five miles from Havre de Grace, which became the 
home of the Eodgers family. 

‘ John Eodgers and his wife Minerva had eleven children, of 
whom ten grew up. Eear AdmiraJ J ohn Eodgers was the fourth 
child. The oldest brother, Eobert Eodgers, served in the Civil 
War as colonel of a Maryland regiment. Two other brothers, 
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Frederick and Henry, lost their lives in the naval service. The 
youngest and only surviving brother, Augustus F. Eodgers, is the 
head of the IT. S. Coast Survey in California. 

In November, 1857, Eear Admiral John Eodgers married 
Ann Elizabeth Hodge, daughter of William Ledyard Hodge, of 
Philadelphia, and granddaughter of Andrew Bayard, of that city. 
This marriage was a happy one. Three children were born — a 
son, now Commander William Ledyard Eodgers, TJ. S. Havy, and 
two daughters, Frederica, now Mrs. Eobert Giles, and Miss 
Helen Eodgers. 

John Eodgers entered the navy as a midshipman in 1828, 
when in his sixteenth year. He served three and a half years at 
sea, in the Mediterranean and on home stations. After a short 
rest from sea duty he entered the Haval School at Horfolk, 
Virginia, where he spent a year. He then entered the University 
of Virginia for more general study, and spent a year in that 
university. He was then ordered to sea, and was employed three 
years on the South American station. 

From 1839 to 1842 Eodgers was engaged in the survey of the 
coast of Florida and in fighting the Seminole Indians. His 
robust constitution carried him through this tedious work with- 
out loss of health. After a short period of duty on shore, 
Eodgers served three years in the Mediterranean and on the coast 
of Africa. 

In 1849 he was again ordered to duty on the Coast Survey, 
and returned to the coast of Florida. There his vessel was 
wrecked and badly damaged, but by persevering work in beaching 
and caulking, the vessel was brought into Key West, a distance 
of over 300 miles. It was while lying at Key West in command 
of a small schooner of one gun, the Petrel, that Eodgers pre- 
vented the capture of the Cuban insurgent, Lopez, who was 
pursued by the Pizarro, a Spanish sloop-of-war. 

, The surveys and charts of the coast of Florida have been of 
great service. 

In 1852 Eodgers was ordered to duty on the Korth Pacific 
Exploring and Surveying Expedition, and was placed in com- 
mand of the steamer John JSancocJc. The squadron, in com- 
mand of Commander Einggold, left Hampton Eoads in June, 
1853, for the Indian Ocean. Several months were occupied in 
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siirTeying some of the islands southeast of Asia, the squadron 
arriving at Hongkong in May, 1854. Here Commander Eing- 
gold was obliged to give up the command, on aecount of ill health, 
and Eodgers succeeded him. 

The squadron proceeded to the survey of the Bonin Islands, 
south of Japan, and afterwards to the coast of Japan. In cross- 
ing the China Sea a vessel of the squadron, the Porpoise, with all 
hands, was lost in a tt’phoon. Search was made for the missing 
vessel, hut nothing could be found. 

It was in the Yincejines, under the command of Eodgers, that 
Lieutenant John M. Brooke first applied his apparatus for deep- 
sea sounding, from which such valuable results were obtained. 

At the end of June the squadron saEed northward to Kam- 
chatka and made a survey of the Sea of Okhotsk. At Glasse- 
nappe, an Indian village, 65° north, 172° 35^ west, a house was 
built, and Lieutenant Brooke and party were left on shore to 
make observations and exploration. The Vincennes 'then went 
northward through Bering Strait. It w'as Eodgers^ intention to 
verify the discover}" of land in 72° north and 175° west, reported 
by natives and former explorers, and which had been placed on 
the sea charts. The ship went to 72° 5' north and 174° 37' west, 
which was farther than any previous explorer had reached. Ko 
land could be seen from the yards of the ship and the water was 
clear of ice. Eodgers returned to Herald Island and exploring 
parties were landed. The position of the southeast point of the 
island was found to be 71° 21' north and 175° 20' west. Ko land 
could be seen from this island with a clear horizon. The ice 
pack appeared the next day and the party was compelled to turn 
back without having seen Wrangel Land, though within ten miles 
of its supposed position. A week was spent in surveys about 
Bering Strait, and on t5e 6th of September Glassenappe was 
reached. Lieutenant Brooke and his party were taken on board, 
and the Vincennes proceeded to San Eraneisco, where she arrived 
October 13, 1855'. 

After a short rest the Vincennes put to sea for surveying and 
deep-sea explorations. The month of March was employed in 
surveying the harbor of Hilo, in the Sandwich Islands, and the 
adjacent coast. The month of April was spent in the Society 
Islands, in surveying the harbor of Papiete, in the island Tahiti. 
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On tlie ^9th of April Eodgers started for home around Cape 
Horn. After a voyage of seventy-four days^ during which no land 
was seen, the vessel reached Hew York, July 12, 1856. During 
his absence Dodgers had been commissioned a Commander. 

On August 30 Commander Dodgers was ordered to duty in 
Washington to superintend the reduction of his observations. His 
surveys in the Horth Pacific made an epoch in our knowledge of 
those regions. Yearly forty sea charts were based on these sur- 
veys, which have been very useful to navigators. 

^The Exploring Expedition was provided with a naturalist, a 
botanist, an artist, and a draughtsman, and instructions and 
suggestions were given by scientific men and societies. A good 
deal of information of the fauna and flora of the regions trav- 
ersed was obtained, but the reports were never published. 

The cruise in the Arctic Ocean at the middle of August, in a 
sailing vessel, in unknown seas, and amid fogs, was a daring 
exploit. 

At the outbreak of the Civil War Dodgers was sent to Cincin- 
nati to prepare a gunboat fleet to operate in the western rivers. 
In conjunction with General McClellan, three steamers were 
bought, altered, and armed. Commodore Eoote took command 
of the fleet, and on October 17, 1861, Dodgers was ordered to 
command the steamer Flag on our southern coast. To join his 
command he sailed as a passenger in the Wabash, Admiral Du- 
pont^s flagship, in the expedition against Port Doyal. In the 
battle of Hovember 7 Dodgers volunteered to act on the staff of 
the commander-in-chief. Of his services in that engagement 
Admiral Dupont says : 

^Tt would be difficult for me to enumerate the duties he per- 
formed, they were so numerous and various; and he brought to 
them all an invincible energy and the highest order of profes- 
sional knowledge and merit. I was glad to show my apprecia- 
tion of his great service by allowing him the honor to hoist the 
first American flag on the rebellious soil of South Carolina.” 

In command of the steamer Flag and some gunboats, Rodgers 
was employed in surveying the channels at the mouth of the 
Savannah Diver, and in removing torpedoes and obstructions, in 
cooperation with the land forces. In March he was recalled, and 
in April was appointed to command the Galena, one of the new 
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ironelads. In May, with the Galena, the llrjmtor, and three 
wcmden vessels, he was sent up the James Eiver to open a pas- 
sage TO Eichmond. At Drury's Blnjff barriers had been placed 
across the river^ which were protected by Fort Darling and 
fortifications on the banks. With the Galena and the Monitor 
Eodgers engaged the batteries, and the firing lasted three hours, 
or as long as the ammnnition held out. The fire from the fo^t 
was very severe and well directed, and the passage could not be 
carried without the aid of land forces. The Galena proved not to 
be shot-proof; thirteen shot and shell penetrated her side, and 
many men were killed by splinters of her o-vim iron. 

^lodgers was promoted Captain in July, 1862, and in Novem- 
ber was ordered to take command of the Weeliawlcen, one of the 
new monitors. On her first cruise out of New York the Wee- 
ha irl-en encountered a severe gale, and doubts were entertained 
of her ability to keep the sea. But Eodgers refused to put into 
a refuge near at hand, saying that he was there to test the sea- 
going qualities of the new class of vessels. 

In the attack on Fort Sumter, April 7, 1863, Eodgers, in the 
Weehawhen, was selected by Admiral Dupont to head the line. 
This vessel remained under the fire of the batteries two hours, 
when the signal was given to withdraw from action. The Wee- 
hawhen was struck fifty-three times and many of the vessels were 
disabled. 

On the 17th of June following the engagement occurred be- 
tween the Weehawhen and the Atlanta near the mouth of the 
Savannah Eiver. The Atlanta was formerly an English steamer, 
and had been covered with four inches of armor and armed with 
two six-inch and two seven-inch rifles. The WeehawTcen fired five 
shots, four of which struck the Atlanta. The first shot that 
struck the Atlanta put more than forty of her men out of the 
fight. The loss of men and the injury on the Atlanta were so* 
great that she surrendered. For this victory and for his conduct 
in the war Secretary Welles recommended that Eodgers be pro- 
moted to the rank of commodore, and that he be given the 
thanks of Congress. In his letter the Secretary said : 

‘‘Your early connection with the Mississippi flotilla, and your 
participation in the projection and construction of the first iron- 
clads on the western waters ; your heroic conduct in the atfeck 
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on Dmry^s BlnfE ; the high moral courage that led yon to pnt to 
sea in the W eehawTcen upon the approach of a violent storm^ in 
order to test the sea-going qualities of these new crafty at the time 
when a safe anchorage was close nnder yonr lee; the brave and 
daring manner in which you, with yonr associates, pressed the 
ironclads nnder the coi^centrated fire of the batteries in Charles- 
ton harbor, and there tested and proved the endurance and resist- 
ing power of these vessels ; and yonr crowning successful achieve- 
ment in the capture of the Fingal^ alias Atlanta^ are all proofs of 
a skill and courage and devotion to the country and the cause of 
the Union, regardless of self, that cannot be permitted to pass 
unrewarded. To yonr heroic daring and persistent moral courage, 
beyond that of any other individual, is the country indebted for 
the development, under trying and varied circumstances on the 
ocean, under enormous batteries on land, and in successful 
rencontre with a formidable floating antagonist, of the capabili- 
ties and qualities of attack and resistance of the Monitor class of 
vessels and their heavy armament. Tor these heroic and service- 
able acts I have presented your name to the President, requesting 
him to recommend that Congress give you a vote of thanks, in 
order that you may be advanced to the grade of Commodore in 
the American Favy.^^ 

In the fall of 1863 Eodgers suffered a few months of illness, 
but in November he was in command of the Dictator, 

At the close of the Civil War Rodgers was placed in command 
of the squadron to which the MonadnocJc was attached in her 
experimental voyage to San Prancisco. On arriving at Valparaiso 
it was found that hostilities were in progress between Spain and 
the South American republics. The city was threatened with a 
bombardment by the Spanish admiral, and Eodgers took a cau- 
tious but firm part in protecting American interests. Of his con- 
duct Secretary Welles said: 

‘^^The department had taken measures for reinforcing our 
squadron in the Pacific by sending thither a special force, con- 
sisting of the turreted ironclad MonadnocJc and the steamers 
Vanderhiltj Tuscarora and Powhatan, under the command of 
Commodore John Rodgers. This officer reached Valparaiso 
previous to the bombardment of that city and, apprehending the 
views of the department, remained on the station for the pro- 
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teetioii of oiir eoiiiitrymen until the arrival of Hear Admiral 
Pearson. The appearance of so distinguished a comiiiander;, 
with a formidable s(|iiadron 5 on the eve of so important an oc- 
casion. and in the absence of Eear Admiral Pearson, was oppor- 
tune and fortunate. 

The course pursued by Commodore Eodgers in protecting 
American interests, in observing and preserving neutrality in the 
harbor, met with approval. Whatever may have been his opinions 
or feelings as regards the course which the Spanish admiral 
thought proper to pursue, he was not required to interpose his 
force against or for either party. As the armed- representative 
of this government, which was on friendly terms with each of the 
belligerents, it became his duty, even while endeavoring to 
mitigate the harsh severities of war, to maintain a strict neu- 
trality. His friendly oflSces in the cause of humanity were mani- 
fested so long as they could be effective ; but the officers of other 
neutral powers having declined to unite in any decided steps to 
protect the city, no alternative remained for him to pursue, con- 
sistently with the position of his government towards the parties, 
than that which he adopted.^^ 

Secretary Eolger says: 

^‘But the tact with which he maintained amicable and even 
friendly relations with Chilians, Spanish, English, and Ereneh, 
at the same time the firmness and persistence with which he 
presented the requirements of humanity enforced by the text of 
international law; the calm courage with which he approached 
the ver}^ verge of an appeal to arms, and the prudence with which 
he kepi within the requirements of neutrality, remain yet to be 
fully written ; but enough of his methods have become known to 
add to his previous reputation, that of being an able negotiator 
and diplomatist. His efforts for the protection of American in- 
terests on this occasion, while observing and' preserving neu- 
trality in the harbor, met with the hearty approval of Ms govern- 
ment.^^ 

Erom 1866 to 1869 Eodgers was in command of the Boston 
Navy Yard. 

In December, 1869, he was made rear admiral. 

Early in 1870 he was ordered to the command of the Asiatic 
squadron. It had been decided that a treaty should be made 
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with Corea, if possible, which should prevent the outrage of 
American seamen shipwrecked on that coast. Admiral Eodgers 
went to Corea in the spring of ISTl with a squadron of five 
ships and with Mr. Low^, our minister to China. The Coreans 
were treacherous, and fired on our boats from their forts. A 
force was landed and the five forts w'ere taken and destroyed. 

On his return in 1872 Eodgers was appointed President of the 
ISTaval Examining and Eetiring Board. In June, 1873, he was 
appointed to command the ISTavy Yard at Mare Island, where he 
remained four years, when he was appointed Superintendent of 
the Yaval Observatory. The ISTaval Observatory was built on 
Camp Hill, near the Potomac Eiver, in 1844. It was an unfor- 
tunate site for an astronomical observatory on account of the 
malaria that prevailed there and which attacked those who per- 
formed duty at night. After a- use of thirty years the buildings 
and grounds were in need of repair. At first Admiral Eodgers 
had plans and estimates made for a complete renovation of the 
buildings and grounds. The estimated cost was so great that it 
was thought best to seek a new site and build a new observatory 
in a better location. After a thorough examination of the 
country around Washington, in which Admiral Eodgers took an 
active part, the Barber place of 70 acres, on Georgetown Heights, 
was chosen, and bought in 1880. 

Admiral Eodgers urged the immediate building of the new 
observatory, and a board was appointed to consider the advisabil- 
ity of doing so. This board consisted of President Barnard,- of 
Columbia University, chairman, and six associates of the Acad- 
emy. Some of the scientific men in Washington opposed the 
change. They said the old site was healthful, and that it was a 
mistake to move out of the city. The board called for informa- 
tion on this question from medical men, and the report of Dr. 
John S. Billings settled the matter. The board recommended 
the building of a new observatory. The building was begun 
under Secretary Whitney, by Captain Phythian, in 1888, and 
was finished in 1893. Eichard M. Hunt, of JSTew York, was 
the architect. After a delay of eight years, the plans of AdmirUl 
Eodgers were thus brought to completion, though he was no 
longer living. 
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An important work of Admiral Bodgers in connection with 
tiie Xaval Observatory slioxxld be nientioned, Tlie library of tlie 
observatory needed enriching with rare books. He obtained from 
Congress an appropriation of Sl^OOO a year, and this lias made 
the library one of the best astronomical and mathematical libra- 
ries in the country. 

As Admiral Bodgers grew old his reputation and ability 
brought him many duties. These he performed faithfully, and 
Ms great physical strength enabled him to do a great amount of 
work. Probably he undertook too much. Besides ])emg Super- 
intendent of the Xaval Observatory, he was President of the 
Transit of Yeniis Commission, of the Xaval Advisory Board, of 
the Jeanette Belief Board, and chairman of the Light-house 
Board. Secretary Folger, of the Treasury Department, says of 
his services on the Light-honse Board: 

‘‘The board has received valuable aid from his sage advice and 
his constant counsel. Xotwithstanding his great age and conse- 
quent infirmities, and pressure of his many duties, the Admiral 
has visited many light-stations, and has personally superintended 
and taken part in numerous experiments, many in acoustics and 
optics, conducted on the sea or in the laboratory, and has so 
impressed his individuality on the service that his name will 
live with it, and add luster to his repute in the future.'’^ 

The Admiral was taken ill in the winter of 1881-’82, and the 
disease soon assumed a fatal character. He was removed to the 
Barber house, on the site of the new observatory, and died there 
May 5, 1882, at the age of seventy years. 

I am indebted to the memoir’ of Professor J. Bussell Soley, 
S. X., for the outline of the professional services of Admiral 
Bodgers. 

It was mj good fortune to become acquainted with Admiral 
Bodgers in 1877, when he became Superintendent of the Xaval 
Observatory. My first contact with him was rude. He came 
near taking off my official fiead, because of a complaint presented 
to him that I had not done my duty. He was a man of action, 
but he said, ^^We will wait a day or two,’^ and in this time the 
accusation j^roved to be false. This led to a more intimate ac- 
quaintance. I found the Admiral one of the grandest men T 
hate ever known. His character was open, frank, and noble. He 
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went straight forward in the patli of duty perfectly fearless. He 
was ready to hear opposing argument with patience — in fact^ 
rather liked it — and made np his mind fairly. 

During the AdmiraPs tifty-fonr years of service^ there is a 
record of only a few months of illness, and very little time was 
taken for rest and recni^eration. Here was a genial, happy life, 
filled with the performance of duty. 

After the storms and dangers of exploration and war, the 
Admiral passed away peacefully. 

Makch 15 , 1906 . 
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BIOGRAPHICAL MEMOIR OP FAIRMAN ROGERS. 


It was some time in the TOs, while strolling through the halls 
of the University of Pcmnsylvania. that the writer was presented 
to the siiljjeet of this sketch. The brief conversation which en- 
sued served to impress him with the fact that Faiumax Eogers 
combined in himself not only the rpialities of an attractive gentle- 
man, but that he was also the possessor of faculties which made 
him the easy master of many of the most dilficult problems which 
had arisen or which might arise in that domain of applied science 
to whicli he gave many of tlie liest years of his life. Indeed, the 
impression made in that brief moment was that Fairman Eogers 
was constantly seeking to give to everything attracting his atten- 
tion most earnest consideration. Nothing was so trivial but that, 
to his mind, it might be apjjlied to useful purposes. The impres- 
sions received then were but strengthened by the reiDresentations 
made of the man by those who had known him intimately from 
])03diood, into and through manhood. That he was versatile will 
be obvious to sluj one who will take the pains to study his ac- 
cessible publications. 

We are informed that before he entered upon hiS college career, 
when perhaps fourteen or fifteen A'-ears of age, he was called upon 
bj" the head master of his preparatory school to address his school- 
mates upon the telegraph. This he did, illustrating his lecture 
b}" means of wires attached to the walls and ceiling of the school- 
room. It is not surprising, therefore, that this intensely earnest 
and capable lad should afterwards have devoted himself to some 
of the most difficult problems in engineering science. 

It seems to be conceded that Fairman Eogers inherited his 
scientific inclinations from his father, Mr. Evans Eogers, an iron 
merchant; though perhaps they may have come down to him 
from his mother, Caroline Augusta, the daughter of Mr. Gideon 
Fairman, a noted inventor, to whom he probably owed those 
social charms for which he was so noted and which were so char- 
acteristic of his maternal grandf ather. 
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As a boy we are told that Fairman Eogers was admired and 
loved by all who knew him. He was ^‘^an adept in riding, dan- 
cing, swimming, skating, and all the things which go to make 
up a well-rounded boy life, yet never failed to do his duty in con- 
nection with the studies of liis youthful period. After com- 
pleting his preparatory years he was admitted to the college de- 
partment of the Hniversity of Pennsylvania in 1849, when in his 
sixteenth year, as he was born on iSloveinber 15, 1833, in Phila- 
delphia. As a college student he ranked high, his favorite studies 
being mathematics and the physical sciences, though there is no 
doubt that because of his close and intimate relationship with Dr. 
John P. Frazer, who then taught the classes in physics and chem- 
istry, he was given an opportunity to indulge his preferences for 
such subjects to a greater extent than most of the young men of 
that period. Dr. Frazer saw in his pupil great promise, and took 
every opportunity to bring him in contact with the leading men 
of science. It was at the home of Dr. Frazer that Fairman 
Eogers first made the acquaintance of the elder Agassiz, who 
was at once attracted by the earnestness, keenness, and extra- 
ordinary ability of the young man. It was in this home, too, 
that he learned to know otlier eminent scientists, and in this way 
his predilection for scientific subjects was fostered and developed. 

His college career must have been truly one of great happiness 
and profit to him, and it is not at all surprising that in the short 
space of two yeai's after his graduation, in 1853, we find him 
again in real, active scientific work as an engineer, under that 
able, inspiring, and genial Superintendent of the United States 
Coast Survey, Alexander Dallas Bache, who continued a friend 
of Fairman Eogers throughout his entire life, and with whom in 
1857, as a volunteer, he assisted in determining the Bpping base 
line in Maine. It was not only in field work that he was active 
at this time, but he was also engaged in delivering lectures on 
civil engineering subjects to classes at the University of Pennsyl- 
vania, where he had been installed as professor of that branch. 
In addition, he lectured upon mechanics, including physics, in the 
Franklin Institute. 

In January, 1856, occurred his marriage to Miss Eebecca PI. 
Gilpin, and ^^forty-four full years of mutual devotion hallowed a 
union whereof the world affords only too few examples/^ 
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Among the publications during his period of professorial activ- 
ity is one entitled ‘^‘■'Lectures on the Construction of Hoads and 
Bridges/' These were delivered in the Smithsonian Institution, 
at Washington, in 1S61. Tliey consisted in an exaininatioii of 
the principles wliieli govern the location and eonstnietion of roads 
and of bridges. 

He said : 

"Tt would hardly seem necessary to dilate upon the immeiist^ 
advantages which spring from ample and economical means of 
efnnmunication throughout a country. In this age of rapid 1oc(j- 
liiotion they are strongly set forth in the prospectus of every new 
railroad project and are familiar to all; hut, somewhat strangely, 
while we have covered our country with these iron ways we have 
the doubtful honor of having the very .worst common roads of any 
civilized country on the globe.'" 

In another lecture we find him saving: 

‘'Tn a new and sparsely settled country the road should be quite 
narrow, since then it is much more easily kept in repair. ^ ^ 
Xear large cities roads should have a width of from fifty to sixty 
feet, or even more. The surface must be such as will remain 
smooth and hot be easily affected by the weather. ^ ^ 

Drainage is one of the first objects of the engineer. ^ ^ ^ 
Every precaution must be taken to carry off the water which falls 
upon the surface. * « TPe preparation of a road-bed to 

receive a coating of broken stones has been the subject of discus- 
sion between two eminent road-makers in England — Telford and 
McAdam; and opinion is still divided between the two systems 
proposed by them, although that of the latter, having the advan- 
tage of less first cost, has been most generally adopted. Telford, 
the engineer of the Holyhead road, thought that the stones should 
be laid upon a rigid foundation, and he therefore paved his road- 
bed with thin stones set on edge and laid the covering on that, 
considering that the stones would not in that case be forced out 
of place into a yielding surface below. Me Adam, on the con- 
trary, contended that the road covering thus placed between the 
wheels and the unyielding pavement would be rapidly ground to 
pieces, and that an elastic substratum is necessary to prevent such 
action. He consequently laid his road covering upon the natural 
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soil. * ^ ^ A difficult engineering problem has always been 

to find a good material for city streets.^^ 

At this rather distant day the ordinary layman reading these 
lectures becomes intensely interested. They undoubtedly were 
planned with the idea of making much-needed improvements^, 
and they are presented in such an attractive and simple form 
that a non-technical person can comprehend and grasp all the 
important points. The illustrations accompanying these lectures 
are extremely simple and lend greatly to a clear understanding of 
them. One feels that they were written by an earnest student of 
engineering science. It was during this period also that Pro- 
fessor Eogers was chosen to lecture at Harvard University. 

In 1861 he served as first sergeant of the first troop of the 
Philadelphia city cavalry in its three months^ campaign. When 
mustered out he returned to his lectures at the Franklin Institute 
and to his classes at the University. It was about this time that 
he delivered a course of lectures on ‘^^Glaciers/^ at the Smith- 
sonian Institution, in Washington, and made a survey of the 
Potomac for the United States Coast and Geodetic Survey. In 
the fall of that year he enlisted as a volunteer engineer officer 
with the Pennsylvania militia and took part in the campaigns of 
Antietam and Gettysburg. At the close of the war he was chosen 
captain of the first troop of Philadelphians city cavalry. 

In 1863 the National Academy of Sciences w^as instituted by 
Congress. Professor Eogers was one of the fifty original mem- 
bers and became the Treasurer of the Academy, serving in tliat 
capacity for a number of years, as well as upon its council and 
upon various committees. As it was one of the functions of the 
ilcademy to conduct investigations for the United States Govcrii- 
luent. Professor Rogers wavS re{|uested to make a study of tlie 
compass(‘s of the iron vessels tlicn in tlie service of the govc'rn- 
lueut. They were sent to the navy yard at Philadelphia for his 
convenience, and there the work was carried on in a most able, 
conscientious, and satisfactory manner. This investigation led 
him to prepare a treatise on ^^The Magnetism of Iron YesBels.^^ 
It was published later as one of the van Uostrand Science Series. 

^Tt does not contain any material hitherto unpublished, but it 
is intended to give to an officer previously unacquainted with the 
subject sufficient information to enable him to undertake a series 
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of oi isiervatioiis wliicli would !)e of value in adding to tlie general 
knowledge of the subject, or in studying iiis own ship so as to 
avoi<l mishaps from a too firm reliance upon imeorrected com- 
passes or from imexpected changes in new magnetic latitudes. 
* ^ The treatise is offered to those engaged in navigation, 

especially to yachtsmen and scientific travelers, as a simple intro- 
duction to the subject and a guide in such observations as they 
might feel disposed to undertake."’ 

Here again is further evidence of the fact that Professor 
liogers" efforts, no matter what form they took, were inspired with 
the idea of extending the confines of human knowledge. The 
lectures upon road-making, to which reference has been made, 
and the little volume from which the prefatory sentences have 
been quoted show each, here and there, this praiseworthy object. 
This is observed again in the concluding lines of the little book 
on "'Magnetism,” for they read : ‘^^Every officer commanding or on 
l)oard an iron vessel may add his share to perfecting the general 
knowledge of the subject by well-devised and carefully executed 
experiments and observations.” 

Truly the incentive to research and the application of scientific 
principles to the betterment of mankind, which were undoubt- 
edly instilled into the mind of Professor Rogers by his teachers 
and friends, Frazer and Bache, remained constantly with him 
and cropped out at all times in his work, whether of a private 
nature or of a public character. 

The catalogue of the University of Pennsylvania for the year 
1871 bears the name of Fairman Rogers for the last time as a 
teacher in that institution. It was now transferred to the page 
upon which appear the names of the trustees of that venerable 
university, where for nine years it shone forth as an indication 
that in the conduct of the affairs of the university it was the 
purpose of its guardians to entrust the same to men worthy and 
capable. 

In 1881, when the revered Dr. Charles Janeway Stille laid 
down the duties of the office of provost of the university, Pro- 
fessor Rogers was earnestly requested to take up the work of Dr. 
Stille, but for reasons best known to himself he declined the 
honor. It was shortly after this that he severed his connection 
finally with the university. But he was not idle. He became 
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deeply interested in the Academy of Pine Arts^ and in 1881 pub- 
lished a most readable and interesting article on that institution, 
in which article occur words like these : 

^^It is necessary to bear in mind distinctly that these schools are 
supported in the interest of those who intend to become profes- 
sional artists, that is, persons who expect to deYote themselves to 
the production of pictures and statuar 3 c * ^ * Those who, 

like lithographers, china painters and decorators, need nearly the 
same kind of education for their pursuits, are cordially welcome, 
and amateurs are at liberty to make what use of the school they 
can as far as its means and space permit. * * * With a 
very limited amount of money to spend, the effort is being made 
to carry on a school which in principle at least shall compare 
fairly with the best of those abroad. It must be left for the pub- 
lic to decide, upon the merits of its graduates, how far its prom- 
ises are fulfilled in the future.^^ 

At this time Professor Eogers was chairman of the Committee 
on Instruction. He served the Academy for a period of twelve 
years. Under his direction its S 5 ’'stem was wholly reorganized, 
so that it attained the highest rank in this country. 

Among the publications of Professor Eogers lying before the 
writer is a pamphlet on ^^Horsemanship. The instructions set 
forth in this pamphlet cannot fail to be read even today by any 
• one interested in the horse with the intensest interest and sympa- 
thy. In the words of its author, 

^^Horsemanship had been and with most persons is still an art. 
Some men are born to be horsemen, as others are born to be 
musicians. ^ * * It is as impossible to make, by any course 

of teaching, a rider of a man whoso body and mind are not suited 
to it as it is to make a musician of a man without an ear, although 
one may with perseverance be taught to sit upon a quiet horse 
and the other to play a simple strain. This difference existing in 
men, it is of some importance if the horse is to be ridden for 
general purposes, military or civil, that horsemanship should be 
reduced to a science as far as possible; or, in other words, that 
fixed rules, based upon correct principles, should be established, 
which will enable the instructor to teach and the pupil to under-^ 
stand up to a certain point, beyond which the ridePs own genius 
must be depended upon.^^ 
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Ag-aiii w'e have, in these few words, the effort of our colleague 
to introduce system into pleasure as well as into a utilitarian 
practice. He proceeds : 

is absurd to suppose that while by properly directed practice 
a man may increase the strength of certain muscles and the flex- 
ibility of certain Joints, the horse cannot be improved mechanic- 
ally in the same manner. There are many horsemen who seem 
to think that a well-made, active horse onght to do without pre- 
vious education everything that any horse can do as soon as he 
can be made to imderstand the will of his rider. As well might 
we expect any active, well-formed young woman, without practice 
and yet with the strongest will, after having witnessed one hun- 
dred representations, to perform the movements of an Eilsler or a 
Cerito.''^ 

It was in this way that he introduced or called attention to the 
great system of training for horses as proposed by Baueher. 
^'For,’^ lie adds, 

‘^"Baueher insists upon gentleness, kindness, patience, and ap- 
peals to the understanding of the animal in all stages of training, 
coupled with courage and decision, for indecision is sometimes 
most provoking to an animal with which we cannot communicate 
directly by means of language ; in other words, the trainer must 
have a clear idea himself of what he wishes to do and must not 
change his mind Just as tte operation commences, or he ■will 
worry his horse, or, as Baueher says, ^shock his understanding,’ 
The horse should be made to understand that the man can by 
some power combat bis most vigorous exertions and conquer him. 
This breaking’ was performed by Tough riders,’ who by harsh 
and sometimes brutal treatment reduced the horse to a state of 
subjection; but happily there is no longer any excuse for any 
brute who may thus treat the animal destined to ser\^e man’s 
pleasure, for there are methods, based upon true principles, by 
which the horse, however wild and savage, finds himself without 
pain or injury inflicted upon him, suddenly and in the most mys- 
terious manner, completely in the power of his weak master, and 
sooner or later gives up with a good grace and with his power and 
spirit unimpaired. Thus subdued, he must next he taught the 
power of the bit and saddle, and mnst go through a course of- 
gymnastics to enable him to do what his rider requires. When a 
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horse runs at liberty in the field his step is springy and free, 
depending in degree, of course, somewhat upon his natural con- 
formation, and if he is ordinarily well formed his muscular forces 
are exerted in such a way as to keep his body in a condition of 
equilibrium. All this comes naturally to him as walking does to 
a child ; but when we place upon his back a weight equal to one- 
sixth of his own and expect him still to be as graceful and as easy 
as when 

“ ‘Free be roamed the grassy wild/ 

we are expecting rather too much of him. If any one doubts 
this, let him put thirty-five pounds in a knapsack or take a child 
pick-a-back and attempt to execute gracefully a walk, a dance, or 
a bow. He will find a noticeable change in the position of his 
center of gravity and a decided sense of heaviness on his legs, the 
effect of which it will take a considerable amount of loaded drill 
to overcome. * * * Baucher commences his instruction with 

a simple lesson. Standing in front of the horse, he taps him on 
the chest with the whip, keeping up the light blows as long as the 
horse retreats from them, instantl}?’ ceasing the taps and caressing 
him when he comes forward ; and in a short time the horse, find- 
ing that to avoid the punishment he must move forward and not 
backward, advances upon the slightest touch ; and the first method 
of communication is thus set up with him. Then, since the com- 
munication between the hand of the man and the mouth of the 
horse is by means of the bit, attention must next be paid to its 
action. The horse has two ways of resisting the pressure upon 
the bit — ^by posing his mouth and holding his jaw rigidly fixed, 
and by extehuing his head and neck into as nearly a straight line 
as possible, either by throwing both down or by throwing both up. 
The first of these is overcome by the flexions of the jaw. The 
jaw being flexed, the neck must be attended to, and by the proper 
pressures omthe bit the horse is made to understand that he finds 
relief when he holds his neck well up and his head in a vertical 
position, that in which in reality he can oppose the least resist- 
ance to the hand of the rider. By these flexions we not only 
teach the horse to do a certain thing, but the exercise enables him 
to do it, the muscles which sustain the neck being strengthened 
and the ne(^ rendered more flexible, especially near the head, 
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tile new curvature of the neck may he (listinetly seen when, 
a> horsemen say, the neck is broken. The flexions of the neck 
are not pamful to the horse, but tltey are somewhat fatiguing, as 
is a new c-xercise or a new position to a gymnast, and they must 
therefore he practiced with Judgment so as not to disgust the ani- 
mal with the operation. Having thus educated the head and the 
neck of the horse, the other parts of the body are attended to, and 
thus the mechanical resistances are overcome which interfere with 
the movements that the animal is required to make. The use 
of the whip and the use of the spur receive careful attention, 
and it will ])e observed that the gaits of the horse are improved. 
They become more springy, and the balance upon the feet such 
tliat tlie movements of the rider are more readily communicated 
to him.^' 

Throughout the entire communication from w^hicli these quota- 
tions and paraphrases have been made the spirit of scientific 
interest is maintained, and the concluding wnrds are: 

^Tf riding is indulged in as a pastime, let it be carried to the 
highest point of perfection; if it is a necessity, as in military 
service, let all know how to do it in as comfortable and agreeable 
a >vanner as possible, and neglect no means to attain this desirable 

The last contribution of Fairiuan Eogers was his ^^Manual on 
Coaching.’’ This he prepared after devoting a number of years 
to the subject in a practical way. It is a volume of almost 600 
pages, and in it there is evident everywhere the desire of the 
author to introduce scientific principles. Thus, in chaptei^ ix, 
after speaking of the weight of the coach, the author continues : 

now come to one of the divisions of our subject important 
from a practical point of view — the position of the center of grav- 
ity of the coach. The center of gravity of a body is that part in 
which its whole weight may he considered as concentrated; in a 
symmetrical l)ody of equal thickness and equal density in all its 
parts it is at the center of the figure of the body. For example, 
a square piece of board of even thicloiess will have its center of 
gravity at the point at which its two diagonals cross. If at that 
point we bore a hole and hang the board on a smooth pin the 
hoard will remain in any position into which we turn it, because 
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tlie center of suspension and the center of gravity coincide. If 
we suspend it from some other point we will find that the board 
will hang steadily in one position only, namely, when the center 
of gravity is vertically under the point of suspension. If we 
flatten one corner slightly we can make the board stand upon it, 
but it will be in unstable equilibrium, and will fall to the right 
or to the left at the slightest touch. We therefore say that the 
board is in equilibrium when the center of gravity is vertically 
above the point of support. Conversely, the center of gravity is 
above the point of support when the body is* in equilibrium, 
^ow, a coach looked at from behind is symmetrical as to the dis- 
tribution of its parts about its vertical center line, and its center 
of gravity must be therefore somewhere in that center line. If 
we tip the coach on the two wheels of one side until it exactly 
balances and would fall to either side, the center of gravity must 
be in a vertical line passing through the point of support, and 
since it is always in the center line of the coach it must be at the 
intersection of these two lines. We can determine by this experi- 
ment the angle at which the coach will tip over, or, what is tlie 
same thing, the elevation of the wheels of the higher side which 
will cause it to balance. * * * If from going fast over a bad 

road or from the horses galloping unevenly the coach gets to 
swinging laterally, the higher the center of gravity the more 
readily will the coach turn over, since it is obvious that a hori- 
zontal force applied to the coach near the top will pull it over 
more readily than the same force applied nearer the ground. 
The danger in turning the corner is increased by a high center of 
gravity. A body in motion has, by reason of its inertia, a tend- 
ency to continue its motion in the original direction until it is 
acted upon ])y some exterior force. A coach going along a 
straight road is deflected when it comes to a corner by the horses 
])uliing it around the turn. It has, however, a tendency to keep 
on in a straight line, and this tendency is shown as a force actiiig 
at right angles to the direction of the coach, pulling it outward 
from the circle in which it is moving. This is called the cen- 
trifugal force. ^ ^ ^ This force varies exactly with the 

weight. ^ ^ ^ With a known weight of coach the centrif- 

ugal force corresponding to any speed round a turn of any 
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railiiis may lie computed. The foriiiiila for i]\l> compiitaiioii is as 
f < il lows : 

^"'eentrifuffal force = -!£iL, 

32.2r 

where ie = weight in pounds; r = velocity in feet per second: 
and r = radius of curve in feet, etc.^^ 

And in another chapter the author gives a mathematical dem- 
onstration of the amount of power (draught) required to over- 
come a resistance to the motion of the vehicle from two points of 
view — first, the actual mechanical force expended, and, second, 
the way in which that force should be applied by an animal. 
The question of axle friction, liall bearings, the effect of grades, 
etc., are duly considered. The paragraphs relating to the action 
of a horse in draught, his attachment to the traces, etc., also 
receive careful thought. There seems not to be one point that is 
not touched upon by the author in this admirable publication. 
To produce the evidence of this statement would require more 
space than we can justly give to this contribution. A few para- 
graphs, however, may be here introduced. Thus : 

^^A coachman should sit straight and square to the front, his 
shoulders back and his knees and feet close together, his toes not 
projecting beyond the edge of the footboard. It is hardly neces- 
sar}" to add that he should never cross his legs or have one foot 
in advance of the other. If he sits with his feet drawn back, off 
of their proper place on the footboard, he is simply preparing 
himself to be thrown on his wheelers^ backs in case of striking a 
stone or post. The whip is held by the right hand at the ferrule, 
and at an angle of 45° from the horizontal and 45° to the front. 
In this position the thong is above the one-wheeler, and the whole 
whip is out of the way of a person on the box. If it is near to 
this passenger a sudden touch of a branch in passing will drive 
the whip back into his face before the coachman can stop it. If 
it is too low the loop of the thong may touch or catch on passing 
vehicles."^^ 

This final work of Fairman Rogers must be regarded as a 
classic in its domain, and, as the writer has repeatedly said, it 
shows how the mind of its author was constantly turhed to his 
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special subject of engineering and introducing science into every- 
thing in which he was interested. 

Some years ago numerous and most interesting experiments 
were carried out at the University of Pennsylvania by Professor 
Muybridge upon the photography of animals in motion. It is 
believed that the principle employed by Muybridge was sug- 
gested by Professor Eogers. Similar adaptations of this prin- 
ciple;, which is that of the zootrope, are also found in the l)io- 
graph and the cinematograph. 

Photography claimed the attention of Professor Eogers forty- 
five years ago, and it is mentioned by his friends that one of the 
very first typewriters, perhaps the first, was set up in his library 
by the inventor, and there is every reason to believe that the 
attention Professor Eogers gave this instrument led to suggestions 
in the way of improvement and betterment that were gladly 
received by the inventor. 

Professor Eogers loved flowers, pictures, and books most pas- 
sionately. Books in his specialty of civil engineering he collected 
in great numbers. . They were most complete. They constitute 
a part of the library of the University of Pennsylvania today, as 
does his remarkable collection of works on horsemanship. 

The Union League, a club of Philadelphia favorably known all 
over the country, had Professor Eogers as one of its founders. 
He was also a member of various riding and hunting clubs, of the 
American Society of Civil Engineers, and of the American Philo- 
sophical Society. He was indeed a many-sided man, and after giv- 
ing up his engagements in this country and going to Europe for a 
rest, his mind remained active. He eowld not be idle, and it was 
then that the ^^Manual on Coaching^^ was written. The book was 
evidently most kindly and heartily received. The volume which 
the writer has had the pleasure of examining was drawn from a 
public library, and shows that it must have been in frequent and 
constant use since its deposition there. How fortunate it is that 
the author lived long enough to enjoy this recognition of his 
labors. Five years ago, at Vienna, on August 22, 1900, the spirit 
of Fairman Eogers was called hence, and in the language of the 
scholarly Dr. Horace Howard Furness, who knew him long and 
well — 
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elioieer spirit has seldom visited this earth. To a k 
intellect were united clearness of exposition and a retentive m« 
ory. Warm and loyal in his friendships^ he never cherished 
ill feeling, for no one ever did him an unkindness. On m, 
an institution of his native city an ineffaceable impression 
been left of his judicious devotion; orf unstinted hospitality t 
the most considerate and attentive of hosts; of such exqiii 
urbanity that although emphatic and inflexible in his mat 
convictions, he was never known to give offense in express 
them ; of high veracity and a delicate sense of honor, and of s 
imperturbable serenity that it may be said with absolute tr 
that a harsh or hasty word never fell from his lips. 

'‘Possiljly it may be thought by those who did not know 1 
face to face that in what has just been said tliere is too mucl 
the 'personal equation.'' Be it so. We were children togetl 
])oys together, men together, brothers in love and in law. I 
but say what I believe.^^ 
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] the years in Arhieh Professor Eogers was coniieeted witli 

Alfred lAiiversity liis duties as a teacher and the limitations of 
lus instrumental resources ]>revented him from making extensive 
astronomical investigations, far as circiimstances permitted, 
liowever. lie made himself an active astronomer. He frequently 
computed tlie orbits of asteroids and made an interesting series 
of (»bservatioiis. necessarily attended hy much personal discom- 
fort, on tlie possible variations of personal eijuation resulting 
from fatigue or hunger. During the time which he passed af 
Harvard College Observatory on leave of aljsence from Alfred 
rniversity he made a deterniinatioii of the latitude of the ob- 
servatory with a transit instrument in the prime vertical. 

On returning to Harvard College Observatory as an assistant, 
in 1870, he was assigned to duty with the new meridian circle as 
soon as that instrument was mounted, and shortly afterwards he 
took exclusive charge of it, wlii'eh continued until his removal to 
Cf")lby University, in 1886. His work with this instrument in- 
cluded, first, the observation of 8,627 stars between the parallels 
of declination (for 1855) at 49° 50' and 55° 10'; secondly, 
numerous observations of other, and generally brighter, stars, 
undertaken in connection with the zone observations just men- 
tioned; and, thirdly, the observation, during the years 1879 to 
1883, inclusive, of a special list of stars the right ascensions and 
declinations of which were to be determined independently of all 
previous observations. This required tlie very frequent- observa- 
tion of transits of the Sun and of Polaris. 

The first of these three lands of work was undertaken as a part 
of a comprehensive scheme formed by the Astronomische Gesell- 
schaft for the accurate observation of the places of all stars not 
fainter than the ninth magnitude. Its results are published in 
the Annals of the Ohservatorj’- of Harvard College, the fifteenth 

* Part I Biographical Memoir of William A. Rogers, hy Edward W. 
Morley, may be found in volumes ivj’ pages 185-199. 
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^ oliiiiie of wilieh comprises a catalogue of 1;,213 stars^ including 
those used as fundamental in the zone observations, while the 
second part of the same volume is occupied with the catalogue 
of the 8,627 stars of the zone itself. Yolume xvi of the same 
series contains the separate observations of the stars used as 
fundamental and others observed in connection with them, partial 
publication of which had previously been made in volumes s and 
XII. Yolume xxv contains the comparison of the separate ob- 
servations of the zone stars with each other, and of their mean 
results with those previously obtained elsewhere. Finally, vol- 
umes xxxv and xxxvi contain the journals of the zone observa- 
tions. 

Professor ‘Eogers lived to see the completion o E all these vol- 
umes, the preparation of which remained under his charge after 
his removal to Colby IJniversity. They comprise the results oE 
the iirst two classes of work wliich he carried on with the 
meridian circle. The work of tlie third class, that relating to 
the indejiendent determinations of right ascension and declina- 
tion, was onl}" partially prepared for publication at the time of 
his death. Its reduction is still in progress. The work itself 
demanded extraordinary exertion on his ])art, as it required ob- 
servations to be made at irregular and constantly vai'ying times, 
which might occur at any hour of the day or night. . 

Besides the larger publications above mentioned. Professor 
Pogers frequently furnished the results attained from time to 
lime in the progress of his work for ])ublication in the astronom- 
ical periodicals and the proceedings of learned societies. As 
minor investigations of an astronomical nature which he under- 
took may be mentioned determinations of differences orjongiiudc^ 
befn^c'cn Harvard Oollege Obscrvafory and other phua's, and oh- 
scrvations for [)ers()nal ec[uation in the use of the nun'idian (art'h^ 
and of Mr. (Thandler’s instrument called the almucantar and 
described in volume xvii of the Annals of the Oliservatory. 
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The following volumes of the Annals of Harvard College 
Ohsermtory were prepared by Professor Eogers : 

VoL X. Observations made with the Meridian Circle, 1871-1872. 

(280 pp.> 

Vol. XV. Catalogue of 1,213 Stars observed at the Astronomical Ob- 
servatory of Harvard College, with the Meridian Circle, during 
the Years 1870 to 1879. <174 pp.) 

Vol. XVI. Observations of Fundamental Stars made with Meridian 
Circle, 1870-1880. (3E7 pp.) 

Vol. XXV, Part I. Discussion of Proper Motions of Zone Stars, 1879- 
1S83 ( 3S2 pp. ) ' 

Vol. XXV, Part ii. Catalog der Astronomische Gesellschaft. Cata- 
logue ot 8,627 Stars between 49° 50' and 50° 10' of North Declina- 
tion. For the Epoch 1875. (176 pp.) 

Vol. XXXV. .Journal of Zone Observations during the Years 1870- 
1875. (272 pp.) 

Vol- XXXVI. Journal of Zone Observations during the Years 1875- 
1883. (299 pp.) 
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BIOGRAPHICAL MEMOIR OF SAMUEL LEWIS PEN FI ELD. 


The subject of this memoir came of a promment family and 
was bom in GatsMll;, 'New York, Jannary 16^ 1856, spending 
his boyhood in that beautifully situated village on the banks of 
the Hudson. His father, George H. Penfield, a highly esteemed 
and nsefnl man in his commnnity, was a shipping merchant, as 
had been his father before him. The mother of our mineralo- 
gist, Ann Angnsta Cheeseman, was a native of Stratford, Con- 
necticut. She was a woman of strong character and rare culture, 
and it is interesting to know that members of her family have 
displayed much mechanical ingenuity. 

There is a record of seven generations of Penfields in America 
before our scientist. The emigrant, William, was born in Wales 
in 1650 and settled in Massachusetts. The succeeding ancestors 
lived in Wallingford, Connecticut, and then in Fairfield, in the 
same state, until the grandfather, Samuel L. Penfield, as a 
young man, removed to CatskilL Penfield possessed, as a cher- 
ished family heirloom, a portrait in oil of his great-great-grand- 
father, Samuel Penfield of Fairfield. This picture shows an 
evidently prosperous gentleman in the costume of the Revolu- 
tionary period, and with strong, interesting features. Another 
of his valued possessions was the Yale diploma of the next Samuel 
Penfield, his great-grandfather, who was graduated in 1783, and 
became a lawyer, residing in Fairfield. 

Penfield’s early home was one of refinement, cheerfulness, and 
great hospitality. He received from his parents an inheritance 
and a training which gave him high ideals and made him the 
upright, absolutely honest man that he was. As a boy he was 
active, fond of long walks among the mountains near his home, 
an expert swimmer, and a skilled oarsman. Hever particu- 
larly strong or athletic, he was so energetic and possessed such 
endurance that all his life he was able to accomplish an aston- 
ishing amount of work. The youthful trait which probably had 
the most significance in regard to his future career was his 
unusual ^Jdll in the use of tools. This, together with his general 
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mechanical ability, enabled him, apparently without instrnction 
and with little practice, to produce remarkable pieces of handi- 
work. In Ms youth he built a beautiful bookcase which adorned 
his library to the end of his life, and during the same early 
period he made a light cedar rowboat, a fine specimen of boat- 
building, which he used for years in taking exercise upon the 
Hudson. 

It is not known that the future mineralogist showed any marked 
precocity in his earlier studies, but he graduated with honor at 
the Catskill Academy, and then went to the academy at Wilbra- 
ham, Massachusetts, to prepare for college. From the time 
when he was a small boy he had desired to go to Yale, but there 
is no doubt that his interest in science, leading to his selection 
of the Sheffield Scientific School, was awakened during his course 
at Wilbraliam. In after years he often spoke of having received 
excellent instruction in physics there, and of haMng taken much 
interest in that course of study. It would be a pleasure to ac- 
knowledge here this service of the Wilbraham teacher, but his 
name is not known with certainty. 

Penfield appeared in New Haven as a freshman in the autumn 
of 1873. He was a handsome young man, rather slender, some- 
what above the average height, with black, slightly curling hair, 
and a rather dark, rosy complexion. He was a quiet, but sociable 
person, with pleasing manners and a happy disposition. It was 
my good fortune to be his classmate, to take exactly the same 
course of study in our undergraduate career, and afterwards to 
be his room-mate and intimate companion for many years. This 
long acquaintance and close intimacy revealed no flaw in his 
fine character and led to ever-increasing admiration of him. 

He was a most conscientious student, a diligent and faithful 
worker. He did not attract immediate attention for ability, 
however, for he had little facility in reciting, while subjects re- 
quiring mere memory, particularly languages, were difficult for 
him. It may be mentioned in this connection that he improved 
remarkably in fluency of expression as years went by, and that 
he showed much aptitude in acquiring the German language a 
few years later, when it was presented to Mm practically in its 
own country. In contrast to the difficulties just meri^ioned, it 

122 



SAMUEL LEWIS PEJCFIELD. 


hevmm evident very eariy in his college cGiir>e that lie was 
aec4iiiriiig a more thorough understanding of iiiathematical and 
scientific subjects than most of his apparently more briliiant 
companions. Besides this, lie did excellent work in the free- 
hand and mechanical drawing of freshman year, as was to be 
expected of one with his natural manual skill. 

Upon taking up the study of analytical chemistry and deter- 
minative mineralogy during the next year, he astonished his 
fellow’-stndents by the ability and deftness wdiich he displayed 
in these ptactical lines of work. His skill with his harfds was 
such that he w’as from the outset a master in chemical manipu- 
lation and in the use of all kinds of scientific apparatus. During 
this year he had an attack of t}"phoid fever which interrupted 
his studies for many w'eeks. Most men, under the circiimstanees, 
would have dropped back into the next class, but he not only 
made up the large amount of work that he had missed, but 
actually took the prize in determinative mineralogy for that year. 

The course just mentioned was Penfield’s first introduction 
to the science in whose service he afterwards labored so long 
and successful!}". The beauty of crystallized minerals at once 
appealed to him strongly, as did also the ingenious tests by 
blow-pipe and the other means for identifying them. Although 
at that time he had no intention of becoming a mineralogist, he 
began to develop the wonderful skill that he afterwards dis- 
played in recognizing minerals at sight. It is much to the credit 
of Professor George J. Brush and his assistant, the late Dr. 
George W. Hawes, that they aroused in Peniield such an interest 
in mineralogy. 

During the third and last year of his undergraduate course, 
Penfield^s success in chemical laboratpr}^ work was even greater. 
He soon finished the prescribed work of the course, at that time 
confined almost entirely to inorganic analysis, and took up 
more advanced investigations. As a subject for his graduation 
thesis he undertook a study of the basic sulphate of copper 
obtained by precipitation. This subject was not of his own 
selection, and the amorphous precipitates were found to be vari- 
able mixtures of little interest, so that the results were never 
published; but he made a great number of preparations and 
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analyzed them with such rapidity and skill that his work must 
have been a revelation to some of his instructors. He then took 
up the analysis of minerals, and among other things analyzed 
triphylite from Grafton, Xew Hampshii’e. This phosphate, 
containing iron, manganese, calcium, lithium, and sodium, pre- 
sented analytical difficulties which had not been surmounted, 
as it appeared later, by several chemists who had published analy- 
ses of it. It might have been expected that so young and inex- 
perienced a chemist would have been unable to solve this problem, 
but there were several circumstances in his favor. The first was 
that of his personal qualifications of manipulative skill and 
enthusiasm.* Another favorable condition was that of the excel- 
lent traditions and practice of analytical chemistry in the Shef- 
field laboratory, due to the instruction and example of Professors 
Brush, Brewer, Johnson, Mixter, and Allen, all of whom had 
studied chemistry abroad and counted among their teachers 
such masters as Liebig, Bunsen, and Plattner. Pinally, in mak- 
ing this analysis, Penfield had the benefit of the direct advice 
of Professor Allen, a man of rare judgment in the selection of 
analytical methods. As a result, this was the first good analy- 
sis ever made of triphylite, indicating a much simpler formula 
than the one previously accepted. This was the beginning of 
Penfield^s important work in simplifying the formulas of min- 
erals by means of accurate analyses of pure material, and it led 
to the publication of his first scientific paper. 

Penfield was graduated with honors in 1877. He had studied 
his books faithfully and much of the time had worked in the 
-chemical laboratory almost constantly from morning until night ; 
but, being of a very companionable disposition, he had never- 
theless found time to make many close friendships among his 
fellow-students. 

The first three years after his graduation formed a most im- 
portant period in Penfield^s scientific development. Two of these 
years he spent as assistant in the chemical laboratory, the third 
as assistant in mineralogy. It was the writers privilege to re- 
turn as a graduate student, to be Penfield^s room-mate during 
these three years, and to- work beside him in the laboratory during 
much of this time. 
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We were now able to work at nigbf in tlie laboratorjj, which 
was so small in those days that Professor Allen frequently worked 
in the same room with ns. His chemical sagachw has been pre- 
viously mentioned, and it was fortunate indeed that he was 
most generous in discussing chemical matters and giving valu- 
able advice, particularly during those evening hours. Penfield 
was exceedingly quick at acquiring knowledge in a conversational 
way, but, being essentially an experimentalist, he was not much 
mciined to gain information by reading ; hence there is no doubt 
that Professor AUen^s influence upon his development was a 
very important one. 

A most fortunate circumstance, during the first year of Pen- 
field^s graduate study, was the bringing to light of the Branchville 
mineral locality by Professors Brush and E. S. Dana. These 
gentlemen labored most enthusiastically in developing it, and 
soon several new phosphates and other interesting species, new 
and old, were disclosed. Penfield took up the chemical examina- 
tion of the new phosphates, eosphorite, triploidite, and dickin- 
sonite, and soon analyzed them with masterly skill and precision. 
Sharp ratios and beautifully simple formulas resulted from these 
analyses, except in the case of dickinsonite, where the material 
could not be obtained in a pure condition. Mr. P. P. Dewey and 
the writer also worked on Branchville phosphates at this time, 
but their work was not as extensive as that of Penfield. As far 
as the writer is concerned, he was conscious of being but a poor 
imitator of Penfield^s skill and rapidity, and it was only by work- 
ing all night on one occasion that he finished an analysis more 
quickly than his gifted friend had done a similar one. 

Those difficult phosphate analyses were wonderfully beneficial 
to the group of young chemists, led by Penfield, advised by' Pro- 
fessor Allen, and encouraged by Professor Brush. Experience 
led to improvements in methods and greater facility and rapidity 
in appl 3 dng them, so that the difficulties rapidly disappeared. 

The next year, 1878-79, Penfield analyzed several triphylites, 
and by his remarkably beautiful results placed beyond question 
the simple formula now accepted for that mineral. He analyzed 
also the new Branchville phosphates, fairfieldite and fillowite, 
as well as samples of chabazite and rhodocrosite from the same 
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locality. In that same remarkably productive year, while also 
attending faithfully to his duties as laboratory assistant, he 
turned out a masterpiece in the shape of eight analyses of ambly- 
gonite, from various localities, which gave a new and simple 
formula for that mineral, under the assumption previously put 
forward by Brush and Dana that fluorine and hydroxyl play the 
same part in minerals. This view was based on Penfield’s analy- 
sis of triploidite, a compound containing hydroxyl, which was 
observ^ed to have the same form as triplite and wagnerite, ana- 
logous fluorine compounds. In his work on amblygonite, Pen- 
field showed that fluorine and hydroxyl replace each other in 
the same mineral — a generalization which was destined to play 
an important part in his future work in simplifying mineral 
formulas. The publication of this work on amblygonite brought 
down upon him the -wrath of the great German authority, Ram- 
melsberg, who characterized the hydroxyl-fluorine idea as ^^un- 
chemical,” and remarked that the analysis of amblygonite was 
no theme for beginners. From Eammelsberg’s point of view, 
this was indeed a difficult problem; but our beginner was already 
a past master in mineral analysis, and, besides, he was in a 
position to employ methods far superior to those previously used 
in the examination of such phosphates ; so that he solved the prob- 
lem where his critic, the great authority of much experience, 
had failed. The hydroxyl-fluorine idea prevailed in spite of 
Rammelsherg^s attack upon it, and it is interesting to relate 
that Penfield visited Rammelsberg many years later, when the 
latter was near the end of his long life, and was most cordially 
received by his predecessor in mineralogical fame. 'So allusion 
to past differences was made in that memorable interview, al- 
though it appears that Rammelsberg never accepted the hydroxyl- 
fluorine theory. 

In connection with his amblygonite analyses, Penfield inci- 
dentally devised a new volumetric method for the determination 
of fluorine, which has been extensively commended and employed 
since its publication. 

The following year, as usual, he did many things in addition 
to his work of instruction, which was now carried on in the 
mineralogical laboratory. He made a most skillful examination 
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of eliildreiiite, using less than a gram of material for this com- 
plicated analysis and obtaining duplicate determinations upon 
most of the constituents. He showed that its composition was 
analogous to that of the eosphorite which he tad preTiously 
analyzed, as was to be expected from the similarity in form of 
the two minerals. It appeared that Eammelsherg^ as well as 
another chemist^ had failed to find a large part of the alumina 
in eliildrenite, and had thus arrived at an incorrect formula. 

In jnentionmg some of Eammelsberg's analytical failures 
here it is not intended to give discredit to the reputation of 
that celebrated mineralogist^ who made a vast number of excel- 
lent analyses; but such mention seems to be necessaiyr in order 
to emphasize the difficulty and importance of Penfield’s wmrk. 

This same year Penfield analyzed three samples of nianganifer- 
ous apatitCj and also did a very important piece of work in the 
chemical examination^, for Brush and Dana, of spodumene and 
its alteration products from the Branehville locality. This in- 
vestigation included an analysis of unaltered spodumene, three 
analyses of the mixture called iJ-spodumene, an elaborate chem- 
ical examination of this mixture, wdhch led to the discov- 
ery of the new mineral eucryptite as one of its constituents, 
and two analyses of the mixture called cy^matolite, which led 
to a satisfactory- explanation of its composition as a mixture 
of albite and muscovite. In connection with the same investiga- 
tion, he also made anabases of specimens of muscovite, micro- 
eline, and killinite. The high character of this series of silicate 
analyses wms shown by the sharpness of the ratios, the simplic- 
ity of the formulas, and the importance of the deductions that 
Brush and Dana were enabled to draw from them in regard to 
the two puzzling microscopic mixtures. 

It would not appear that even a wonderful analyst could 
have done any further work that same year, but during that 
time he did a large amount of technical work in analyzing 
cereals, in connection with some Government work under the 
direction of Professor William H. Brewer. This was done with 
the purpose of furnishing means for studying in Germany, which 
he was planning to do at the end of the college year. The cereal 
analyses being arranged fox at a fixed price for each, Penfield 
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set up his apparatus and turned out the work with such speed 
and skill as were simply astonishing to the writer, who was 
doing similar work in the same building — South Sheffield Hall — 
for the Connecticut Agricultural Experiment Station. In this 
connection it may be mentioned that in after Wears Penfield 
made it a principle to refuse outside technical work, in order 
that he might devote Ms spare time wholly to his scientific investi- 
gations. This course involved much self-denial on his part, 
because at times the demands upon his purse were large in 
proportion to his salary. 

At the end of three years of postgraduate work, when only 
twenty-four years of age, Penfield was a truly great analytical 
chemist, and had turned out an astonishing amount of fine work. 
In future years he was destined to produce much more work of 
this kind, and to broaden Ms experience with methods, but he 
had already come so near perfection in the management of 
analyses that there was little room for future improvement in 
the quality of his investigations. Difficult analyses always 
appeared to attract rather than to discourage him. He had 
perfect confidence in himself, was full of enthusiasm, and 
anxious to arrive quickly at his results ; but at the same time he 
was exceedingly conscientious about Ms work, and this strict 
honesty led him to examine his methods and test his results 
so carefully that he never made poor analyses. Accidents and 
failures, so common with most analysts, were very rare in his 
case, on account of his manipulative sMU and good judgment. 
It was a pleasure and an education tp see him work, and to 
observe his neatness, deftness, and orderly arrangements. He 
enjoyed the work greatly, too, and often said that making an 
analysis was one of Ms chief pleasures. 'The writer of these 
lines owes very much to the privilege of having worked beside 
him and having had such an example to follow. 

In the spring of 1880 Penfield went to Germany for further 
study. After residing for some time in Hanover, in order to 
become more familiar with the language, he took up the study 
of organic chemistry under Pittig in Strassburg, and remained 
there for two semesters. Prom our present point of view, this 
course of study appears to have been unnecessary, as he after- 
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wards took little interest in the subject; but at that time it was 
his intention to make a career as a chemist, and organic chem- 
istry was then a very prominent subject. However^ while at 
Strassburg he heard some lectures by the mineralogist Grotli 
and also took a course in experimental physics. He was much 
interested in the organic work^ and afterwards was glad that he 
had taken it, as it gave him a broader education. It led to 
the publication of a paper in conjunction with Fittig upon an 
unsaturated organic acid and some of its salts. 

Upon his return from Germany in 1881 Penfield accepted 
the instruetorship in mineralogy in the Shejffield Scientific School, 
thus determining his future career, for he devoted the remain- 
ing twenty-five year's of his life to that department. This return 
to mineralogy appears to have been a fortunate circumstance, 
for he was particularly well fitted for this work and had already 
become a leader in one branch of the subject. He soon took the 
entire charge of the instruction in mineralogy, as his predeces- 
sor, Professor Brush, was obliged to give up this work on account 
of his increasing duties as director of the school. 

In order to fit himself more thoroughly for his mineralogical 
work, Penfield went to Germany again in 1884, and for one 
semester studied the optical properties of minerals and crystal- 
lography under Eosenbuseh in Heidelberg. These studies he 
took up with much enthusiasm, for his natural aptitude in 
mathematics, his skill with instraments of precision, and his 
great interest in minerals made the work very congenial to him. 

His mastery of physical mineralogy was as rapid and thorough 
as his development in chemistry had been, and from that time 
he followed both lines of investigation in an impartial manner, 
but with an increasing tendency toward crystallography. The 
fact that he covered so ably both the chemical and physical 
sides of mineralogy is particularly noteworthy, for other distin- 
guished mineralogists have usually been prominent in only 
one of these directions. His ardent devotion to mineralogy was 
such that he was decidedly a specialist, but in that specialty he 
was broad. 

Penfield became assistant professor of mineralogy in 1888, 
and was advanced to full professorship in 1893. His enthusiasm 
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and skill in inmeralogieal research never diminished^ and he 
continued this work throughout his lifetime with remarkable 

iiidiistr}’'.’ 

After taking charge of the mineralogical department he often 
generously gave important chemical work to his advanced stu- 
dents, but this work was tmder his close personal supervisioUj 
and he frequently took part in it, so that its quality was similar 
to his own. His occasional work in cooperation with investi- 
sfators outside of his university should also be mentioned. In 
these cases he usually took the crystallograpliic part, as was 
the ease in his work with Professor Genth, of Philadelphia. 

In all but his earliest chemical researches he made extensive 
md xeij effective use of Iiqbxj solutions in purifying his material 
for analysis. In many cases this was the only means of removing 
impurities and obtaining the minerals in a sufficiently pure 
condition, and, always desiring the greatest possible accuracy, 
he applied this method whenever it could be of assistance. He 
exhibited Ms usual remarkable dexterity in applying the various 
heavy solutions for this purpose, and in one instance he devised 
a special form of apparatus for the use of the fused mixture of 
thallium and silver nitrates. 

We owe to Penfield, besides the volumetric method for the 
determination of fluorine, a number of other improvements in 
analytical methods, for it was his practice in many cases to 
study carefully the methods that he used by applying them to 
known mixtures, so that he arrived at a number of new inven- 
tions or important modifications. His work on the determination 
of water in minerals was one of the most noteworthy cases of 
this kind. 

Besides Ms analyses, already mentioned, of six new minerals 
for Brush and Dana, Penfield described, sometimes in con- 
juction with other workers, no less than fifteen new minerals, a 
brief account of which wull now be given. 

Gerhardiie (with H. L. Wells, 1885) is a basic nitrate of 
copper, in orthorhombic green crystals, and is the only nitrate 
insoluble in water known as a mineral. 

Nesquehonite (with F. A. Genth, 1890) -is an orthorhombic, 
hydrated magnesium carbonate, Mg003.3H20. 
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SpangoUie (1890) is a hydrated sulphate and chloride of 
copper and aluminium remarkable for its composition and beau- 
tiful, hexagonal, green crystals. 

Ramlinite "W. E. Hidden, 1890) is a hydrous duo- 

phosphate of aluminium, strontium, and barium, and is remark- 
able in being the only known natural phosphate containing 
barium or strontium. 

Canfieldite (1894) is a sulphostannate of silver, containing 
also the exceedingly rare element germanium. 

Pearceite (1896) is a sulpharsenate of silver, or arsenical 
polybasite. 

Roehlingite (with H. W. Foote, 189T) is a complex silicate 
and sulphite of calcium and lead, the only known natural sul- 
phite. 

Bixbyite (with H. W. Foote, 189‘T) is a combination of iron 
and manganese oxides, essentially FeMnOg. 

Clinoliedrite (with H. W. Foote, 1898) is a zinc calcium sili- 
cate of peculiar monoclinie habit. 

Hancochite (with C. H. Warren, 1899) is a silicate related 
to epidote and piedmontite, but containing a considerable quan- 
tity of lead. 

Glaiicochroite (with C. H. Warren, 1899) is a silicate of 
calcium and manganese. 

Nasonite (with C. H. Warren, 1899) is a tetragonal lead 
calcium silicate. 

Lucophcenicite (with C. H. Warren, 1899) is a hydrous sili- 
cate of manganese. 

Graf ionite (1900) is a phosphate of iron, manganese, and 
calcium, which was curiously intergrown with triphylite. 

Tychiie (with G. S. Jamieson, 1905) is a carbonate and 
sulphate of magnesium and sodium. The actual mineral was 
analyzed only qualitatively, but the formula was determiaed from 
an artificial product crystallizing in the same form and eantaia- 
ing the same things. 

Even more important than his work with new minerals were 
Penfield^s investigations upon the composition and form of 
species which were already known. Hew minerals could be 
studied only when they happened to be found, but there was 
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an abundance of old material at Ms disposal in the Brush col- 
lection, and, besides, interesting specimens of old minerals were 
frequently found by him or sent to him for examination. 

Mention has already been made of Penfield^s early work in 
establishing correct formulas for the minerals triphylite; ambly- 
gonite, and childrenite. In later 3 ^ears he performed the same 
service, often in collaboration with others^ with some twenty 
other minerals, a list of which will now be given. 

Monaziie (1882, and with E. S. Sperry, 1888) was found 
to be an orthophosphate of cerium, lanthanum^ and didymium 
with an adniistiire of thorium silicate. 

Balsionite (with D. Harper, 1886) was purified by means 
of a heavy solution and given 'a satisfactory formula upon the 
basis of the fluorine-hydroxyl idea. 

Herderite (with D. Harper, 1886) was given the simple 
formula CaBe(E, 0 H)P 04 . 

Eowliie (with E. S. Speriy, 1887), a hydrous calcium boro- 
silicate, was given the rank of a well-defined mineral species. 

ConneUite (1890), a hydrous, basic combination of the sul- 
phate and chloride of copper, was given a satisfactory formula 
from a remarkable analysis made with only 0.074 grams of the 
exceedingly scarce material. 

Aurichalcite (1891), a basic carbonate of zinc and copper, 
was given a simple formula. 

Allurgite (1893), a member of the mica group, was given a 
reasonable formula. 

Argyrodiie (1893), the remarkable silver mineral in which 
the new element germanium was discovered, was shown to have 
a slightly different composition from that originally ascribed 
to it. 

Oooheite (1893), a mica, was given a new formula. • 

Chondrodite, Humite, and ClinohumUe (with W. T. H. Howe, 
1894), a group of silicates to which simple fonnulas were given 
on the basis of the replacement of fluorine by hydroxyl. These 
formulas were shown to have a most interesting relation to the 
crystalline forms of the minerals, so that an unknown member 
of the series was predicted, both as to its composition and form. 
The Swedish mineralogist Sjogren soon afterwards found a 
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mineral with the predicted form, and not haTing enough of it 
for an analysis, ascribed it to the predicted composition and 
gave it the name prolectite, from to fortelL 

StauroUte (with J. H, Pratt^ 1894), a very common silicate, 
was successfully purified and given a simple formula. 

Topaz (with J. C. Minor, 1894) was shown to contain hydroxyl 
replacing fluorine, and was provided with a good formula, 
(AlP) 2 Si 04 , in which P is replaceable by OH. Moreover, it 
was shown that the specific gravity and optical properties of 
the mineral vaiv’ with the percentage of flourine, so that the 
latter could afterwards be determined by a physical or optical 
examination. 

Eanl'site (1885, and J. H. Pratt, 1896) was found to possess 
a curious composition in being composed of sodium sulphate, 
sodium carbonate, and potassium chloride. 

Ganomalite (with C. H. Warren, 1899) was shown to be prob- 
ably analogous to Nasonite, with hydroxyl taking the place of 
the chlorine of the latter mineral. 

Tourmaline (with H. W. Foote, 1899), a mineral whose 
complex composition had been much discussed, was given a plausi- 
ble formula, based upon the idea that the mass effect of a large 
complex radical determines the crystallization and permits wide 
variations in the remainder of the molecule. 

SulphohalUe (1900) was shown to be a compoimd of sodium 
sulphate, chloride, and fluoride, in which the flourine had been 
previously overlooked. 

Turquois (1900) was given a satisfactory formula, and the 
occurrence of copper in this phosphate was explained. 

AmpMlole (with F. C. Stanley, posthumous, 1907) was ex- 
plained on an assumption similar to that used in the case of 
tourmaline. 

Besides giving the crystallography of the new minerals that he 
described, Penfield established the crystalline forms of Amaran- 
tite, Argyrodite, Bertrandite, Herderite, Lansfordite, Metacwr 
nabarite, Penfieldite, Polybasite, Sperrylite; Tiemanniie, Wil- 
lemiie^ Calaveriie, and Siibiotantalite (the last two with W. E. 
Ford), and he published numerous observations upon interesting 
developments or habits of the crystals of still other species. 
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Xor was his cn^stallographic work confined to minerals, for 
he was Terr generous in giving much time to the study of arti- 
ficial crystals prepared by various chemists. For instance, he 
described the forms of a large number of double salts and other 
compounds prepared by the writer, and in that connection ob- 
tained some interesting results in relation to the effect of the 
replacement of one element by another. Much of his work upon 
artificial crystals is scattered through chemical literature and 
does not appear in the lists of his publications. 

It should not be forgotten that Penfield^s liberality in en- 
couraging the independence of others led to the pnblication of 
a large amount of work from his laboratory which did not bear 
his name, althongh he acted in an advisory capacity. Thus 
J. H. Pratt described a new mineral, Pratt and H. W. Foote 
described another, while these and other assistants and advanced 
students published the results of many important investigations 
not bearing Penfield’s name, although in most cases he suggested 
the work and carefully superintended it. 

During the last few years of his life, Penfield became much 
interested in the application of graphical methods, in connec- 
tion with stereographic projection, for the solution of crystal- 
lographic and other problems of spherical trigonometry. He 
published several articles on this subject and devised several 
pieces of ingenious apparatus for carrying out his methods, 
such as engraved circles and scales, as well as a series of pro- 
tractors printed on transparent celluloid sheets. These methods 
have since been extensively employed by other crystallographers. 
He also advocated the use of his graphical methods for geo- 
graphical maps and sailing charts, but apparently made little 
impression upon the conservatism of established usage in these 
directions. 

Professor Penfield’s scientific work may be summarized as 
comprising mineralogical investigations of great abundance, 
variety, accuracy, and importance. The thoroughness with which 
his pieces of work were carried out is also particularly striking. 
He was not satisfied until he had settled every possible point 
in regard to a mineral that he was studying. One of his notably 
achievements was the establishment of the replacement of fluorine 
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liTdroxyl and tlie simplification of tlie formulas of many 
lerals upon tliis basis after making accurate analyses of them. 
3tlier remarkable ' piece of work was liis discovery of such 
itions between composition and form in a group of minerals 
t he was able to predict the existence of a mineral not yet 
covered. 

lis scientific attainments have been widely recognized. He 

elected Fellow of the American Academy of Arts and 
snces in 1893, Foreign Correspondent of the Geological So- 
y of London in 1896, Member of the National Academy of 
mces in 1900, Fellow of the American Association for the 
rancement of Science, Corresponding Member of the Eoyal 
iety at Gottingen, and Member of the Scientific Society at 
•istiania in 1902, Corresponding Member of the Geological So- 
y at Stockholm, and Foreign Member of the Mineralogical So- 
y of Great Britain in 1903, and in 1904 the TTniversity of Wis- 
3in conferred upon him the degree of Doctor of Laws. 

"he result of nearly all of Penfield^s researches were pub- 
ed in the American Journal of Science.^^ He brought to- 
ler many of his more important articles in one of the bicen- 
lial publications of Tale University issued in 1901, and in 
volume he gave also an interesifng account of the develop- 
it of mineralogy at Tale, including a full bibliography. 

"he teaching that Penfield did was a most important part 
lis life work, and although the results that he achieved in 
direction are less tangible than those of his researches, they 
probably of even greater consequence. 

Q taking charge of the mineralogical course of instruction 
he Sheffield Scientific School he inherited from his predeces- 
an excellent plan of teaching, the main feature of which 
always followed. The beginners were taught blow-piptag 
the accompanymg chemical and physical tests for minerals, 
were required to identify minerals in this way. Then the 
eral collection, brought together by Professor Brush with 
1 good judgment that it was an extraordinarily good one 
teaching purposes, was exhibited by means of lectures, and 
he same time the principles of crystallography were incul- 
d. 
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Penfield’s continual effort was to make this course in miner- 
alogy more instructive and interesting. T^ith this end in view’ 
lie improved the collection of unlabeled minerals by adding to 
it typical specimens, so that the students in using small frag- 
ments for their tests could observe the appearance of the minerals 
with which they w’ere dealing. He installed also a labeled col- 
lection of the more important minerals, to which the students 
had free access, and thus could confirm their identifications by 
comparison and become familiar with a wider range of char- 
acteristic specimens. He arranged neat exhibits of specimens 
illustrating color, foim, and other physical properties of min- 
erals, and w’as particularly, painstaking in supplying the labora- 
tory and lecture-room with crystal models and other apparatus 
elucidating crystalline structure. Much of this apparatus he 
made or devised w’ith great skill and ingenuity. 

He gave much attention also to the improvement of laboratory 
instruction by preparing printed laboratory directions and other 
aids for students, and the results of much painstaking experience 
in the testing of minerals^ including many devices of his own, 
W’ere incorporated in the new edition of Brushes ^^Determinative 
Mineralogy,^^ which he rewcrote, enlarged, and published in 1898. 

He was a successful lecftirer in the class-room, but was at 
his best in laboratory instruction, where he came into contact 
with the students individually. In this work he was kindly, 
patient, persistent, and thorough. He was very appreciative of 
good work and progress on the part of the student. He was 
untiring in his devotion to his advanced students and never al- 
lowed his own investigations to interfere with giving them all 
possible advice and assistance. He inspired his co-workers 
with his own enthusiasm, and imparted to them much of his 
knowledge and skill Among those who worked with him and 
have since followed scientific careers, in some cases in geology 
or chemistry, are Professors L. V. Pirsson, PI. W. Poote, and 
W. E. Ford, of the Sheffield Scientific School; Professor J, H. 
Pratt, of the University of ISTorth Carolina ; Dr. E. 0- Hovey, 
of the American Museum of Natural History; Dr. 0. H. Far- 
rington, of the Field Columbian Museum, and Professor C. PI. 
Warren, of the Massachusetts Institute of Technology. The 
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names of many others who made investigations with him wiil 
be found in the list of his publications. 

The mineralogical laboratory, during Penfield's eonneetion 
with it, was situated in the Yale Peabody Museum, where the 
Brush collection was also deposited until 1903, when the depart- 
ment was moved to a new building, Kirtland Hall, on the grounds 
of the Sheffield Scientific School. At the time of this removal 
Professor Brush made a gift of his whole collection to the 
school, together with a liberal endowment for its care and en- 
largement, and Penfield was appointed as its official curator. 
He had previously given much attention to the collection, both 
in assisting Professor Brush in its care and also in connection 
with using it in illustrating his lectures on descriptive mineralogy 
and crystallography, for which purpose he had beautifully 
mounted and arranged many of the specimens. He now under- 
took and fully carried out the arrangement of the collection 
in its new cases in the new building, and many excellent features 
of this great collection, as now arranged, are due to his unequalled 
taste and skill. 

In Kirtland Hall, Penfield had also the pleasure of planning 
and putting into operation a model laboratory for instruction 
and inyestigation in all branches of his department of science. 
This was done with his usual good judgment and common sense, 
and tins beautiful laboratory, containing so many of his in- 
yentions and such numerous examples of his orderly arrange- 
ments of apparatus and specimens, will long remain a fitting 
reminder of this great mineralogist. 

The remoyal to Kirtland Hall was practically coincident with 
his failure in health, so that his enjoyment of it was much dimin- 
ished. However, he went on bravely and cheerfully, working to 
the end. 

Penfield^s publications are noteworthy for their general clear- 
ness and conciseness. He used great care and much time in 
preparing his manuscripts, usually making several revisions of 
them before they satisfied him. In his younger days his scientific 
writing was something of a hardship to him, but with practice 
his facility in this direction improved remarkably. Professor 
Miem, of Oxford, mentions his clearness of expedition as ex- 
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hibited in the “Determinative ilineralogy"'' and says: “'The in- 
troduetoiT chapters which he wrote for this book are models 
of clear and lucid treatment, and among the very best that 
can be placed in the hands of elementary students.^’ 

Penfield was naturally very friendly and sociable, he attracted 
othera by his many good qualities, and he made enduring friend- 
ships among his associates ever}^vhere. A classmate who re- 
tained close intimacy with him throughout his after life is 
Professor J. P. Iddings, of Chicago, who recently pronoimced 
a beautiful tribute to him before the Geological Society of Amer- 
ica, in which he spoke of him as “A genial and loveable com- 
panion whose cheerfulness, generosity, steadfastness, and abso- 
lute honesty in thought and action form his most memorable 
characteristics.^^ Another classmate and close friend is Col. 
Morris K. Belknap, of Louisville, Kentucky. This good friend 
has recently founded in his memory a “Penfield Prize” in miner- 
alogy in the ShefSeld Scientific School. 

Penfield remained unmarried for twenty years after his gradu- 
ation, an^ lived, usually with two or three companions, in the 
upper part of South SheflSeld Hall, in apartments familiarly 
known as “The Attic.” It was my good fortune to be one , of 
those companions during nearly all of this time. Another long 
resident there was Professor L, V. Pirsson, who was for a time 
Penfield^s pupil, then his assistant, and finally his colleague in 
-the closely related subject of petrology. This intimate friend 
and associate has paid worthy tribute to Penfield in a biograph- 
ical essay published in the “American Journal of Science.” An- 
other member of that coterie was the late Professor C. E. Beecher, 
the gifted and beloved geologist, whose loss, as well as Penfield^s, 
this academy deplores, as one of its eminent members. 

Much pleasure and profit came from the companionship of 
those days. Many interesting .conferences took place in those 
quarters after the day’s and evening’s tasks were done, in which 
Penfield and the others discussed the progress of their work 
and often obtained advice and encouragement in regard to it. 

The relations of Penfield and the writer in connection with 
their work were particularly close. The crystallographer was 
frequently called upon to display his unfailing kindness in 
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examining crops of er 3 'stals for the chemist, to see if they were 
pure, or to make some other application of liis knowledge and 
skill. On the other hand^j it sometimes happened that the chemist 
was able to help the mineralogist by advice in regard to anal}i:ieal 
methods, for Penfield preferred actual work to the study of books, 
and it was well that he did, for thereby he accomplished much 
more in the direction in which he ivas so highly gifted. 

Penfield did not confine himself unduly to his laboratory, 
although it happened that he worked evenings as well as in 
the daytime, when he was particularly interested- He took 
outdoor exercise with considerable regularity, and participated 
frequently in the social gatherings of his many friends iu Xew 
Haven. He usually availed himself of the vacations for rest 
and recreation or for mineralogical excursions. Two summers 
he spent in the Yellowstone Park, as assistant to his friend 
Iddings, then connected with the United States Geological Sur- 
vey. Other summer vacations he spent partly or wholly in col- 
lecting minerals and observing their occurrences in northern 
Kew York, Colorado, Yorth Carolina, Maine, Yova Scotiayand 
stUl other localities. It was a great pleasure to be with him 
on such trips, for he was full of enthusiasm and a most agree- 
able companion. He spent the summers of 1894 and 189T in 
Europe, visiting a number of fellow-mineralogists and looking 
at many collections in the course of his travels. His reception 
on both these occasions was exceedingly cordial. One of the 
results of those visits was a particularly firm friendship with 
Professor H. A. Miers, of Oxford University, who has written a 
most sympathetic biographical account of him. Another valued 
friendship thus formed was with our Foreign Associate, the Nor- 
wegian geologist, W, C. Brogger, who has recently dedicated one 
of his books to Penfield. 

The beauty and simplicity of Penfield^s character impressed 
all who knew him. He was generous, sympathetic, unselfish, and 
unassuming. He showed unlimited loyalty to his friends and was 
•exceedingly lenient to their shortcomings or to any opinions 
that they might hold which differed from his own. His good 
deeds were many in helping the needy and suffering, and through- 
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out his life lie retained, with complete nnobtnisiveness, the simple 
religions faith that he had acquired in his childhood. 

In Jmmry, 1897, he married Miss Grace Chapman, of Albany, 
?rew York thus bringing much happiness to his few remaining 
years. In the delightful home which he then established he 
took much pleasure in entertaining his many friends, for hos- 
pitality was one of the strongest traits of his character. 

Penfield was always conscientiously careful of his health, 
being regular in his habits and extremely temperate in his man- 
ner of living. It did not appear that he was sapping his strength 
by overwork, for he seemed vigorous and well ; but he was sud- 
denly attacked by that much-dreaded malady which interferes 
with the assimilation of saccharine, substances. Prom this he 
suffered for more than three. years, showing wonderful fortitude 
and patience under the restrictions imposed upon him. Eminent 
medical specialists did all in their power for him, while his 
colleagues, Professors Chittenden and Mendel, gave Ms ease 
thorough scientific attention, and his wife gave him most devoted 
care. Under these circumstances and by his own obedience to 
the prescribed regimen, his life was undoubtedly prolonged; but 
all efforts were unavailing, and the end came, fortunately with 
little suffering, on August 12, 1906, at South Woodstock, Con- 
necticut, where he was spending the summer. Until two days 
before his death he had been very happy and comfortable and 
had been cheerfully making plans for the future. 

He rests in his native village, Catskill, which he loved so well. 
He is survived by his wife, a sister, and a brother. 

.The accompanying portrait is from a photograph taken about 
four years before his death, < 
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PEEFATOEY XOTE. 


Ill writing tlie memoir of the life and seieiitiiie W(jrk of 
Dr. Joseph Le Conte, it has seemed to me prr>per and best to 
follow, so far as practicable, his aiitobiograpliv. in which the 
facts, events^ ami motives art^ presented by himself in their 
proper connecti(}n and order, better than could la* done by anv 
one else. In the abridgment of his text I have purposely striven 
to retain in a great measure his otT*n mode of diction and ex- 
pression, considering it desirable that he should appear essen- 
tially in the light in which he viewed himself ; and that the some- 
what exceptional mode of mental growth of a man so highly 
gifted,, under conditions now fast ])ecoming extinct, should be 
succinctly put on record in connection with the discussion of 
Ids broad scientilit' work, io which is due the length of this 
[)aper. ddie writer's long-continued and close personal relations 
with the subject of this memoir have afforded some side-lights 
which do not so clearly appear in Le Conte'^s published writ- 
ings, and it gives him pleasure to fulfill herewith a promise 
imitually made as to th(‘ service the siuwivor should render to 
his friend. 

E. W, Hilgabd. 

Bkrkkley, Oalibwkia, March , 1907. 
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DESCENT OF TflE LK CONTE FOriLT. 

Tlie clistiiietion aclik*ve«l ]»y several rd‘ the meniber> of the 
Le Conte faiiiilv renders it interesting to trace their origin as 
far back as possible, particularly in the interest of the question 
(if the heredity of mental and intellectual traits. 

Owing doubtless tr^ tlie <lisseiit?ioiis of the times during the 
persecution of the Huguenots under Louis XI Gnillaiiiiie, the 
ancestor of the American Le Contes, adojUed the name of his 
mother, of the house of the Barons de Xonant, in Xormandy. 
His paternal name has not been traced by the famil}’. There 
is a tradition that he was warned of impending danger b\" King 
Louis himself. He fled to Holland, from where he joined the 
great Stadli older, AVilliam of Orange, in the invasion of Eng- 
land- He subsequently also served with distinction in the Eng- 
lish war for the conquest of Ireland, and in 1698 emigrated 
to America, whither two cousins of the Xonant line had preceded 
him. Like many other Huguenots, he settled at Xew Eochelle, 
Xew York, where at that time we find domiciled also another 
group of Le Contes or Le Comtes, apparently unrelated. 

In IT’Ol Guillaume married Marguerite de Yalleau, of Mar- 
tinique- The report that he married twice appears to be un- 
founded. Both died of yellow fever in IflO. Three children 
were born of this marriage, viz., Guillaume, Pierre, and Esther, 
of whom the latter probably died in childhood. Guillaume the 
younger married Elise Anne Beslie, of Xew Eochelle, by whom 
he had one child, a daughter, from whom descended Mother 
Set on, the founder of the Sisters of Charity in this country, and 
the late Archbishop Bayley, of Baltimore. 

The second son of Guillaume the elder. Dr. Pierre Le Conte, 
who lived in Xew Jersey, married twice. His second wife was 
Valeria Eatton (related to the Biddle, Baird, and Berrien 
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families), by 'vvliom he had five children — ^William, John Eatton, 
Margaret, Thomas, and Pierre. William became a lawyer and 
took a prominent part in the Eevolntionary struggle in (teorgia, 
whither he, as well as Thomas and Pierre the younger, had 
moved. The latter two never married. 

John Eatton, from whom aJl subsequent Le Contes are de- 
scended, was born in 1739, and died in Mew Jersey in 1822. 
He spent his summers in New York and his winters on his 
plantation, ^‘^Woodmanston,^’ in Liberty county, Georgia. Like 
his brother William, he was accounted a ^hnalignant” and rebel. 
In 1776 he married Jane Sloane, of Mew York, by whom lu^ had 
three sons. The eldest, William, died unmarried. Louis, born 
in 1782, went to Georgia and there married Anne Quariennan, 
who became the mother of John and of Joscpli L(' Oonie, tlu' 
subject of this sketch. John Eatton, the third vson, ])ecam(‘ a 
major in the U* S. Corps of Topographical Kngiiieers, and 
married Ann Lawrence, who became the motlier of John L. 
Le Conte, the distinguished entomologist. 

Louis, the father of Joseph Le Conte, born in New J(‘rs(^y in 
1782, w^as educated in Mew York, graduating at Columbia 
College when only seventeen years old. He studied iTUHlie.iiu^ 
under Dr. Hosack for some time, but is not known to hav<‘ 
graduated as a physician, his main object heiug prohal)ly to 
practice on his own plantation. He was, liowevcu-, ealh‘d 
^^doctor.^^ 

LouisLeConte was a remarkable man, and bis influeiun on ih(‘ 
characters and life ])ursiuts of lus'soiis was so giuui tiiai //w 
life and character must he briefly considered. He livcnl on ib(‘ 
'' Woodmans W’ plantation in Liberty county, (l(K)rgia. Tlui 
region bad been settled by a community of English Puritans, 
who originally founded Dorchester, Massachusetts; they wem 
very moral and somewhat clannish and exclusive, so that when 
Louis came among them he was considered an outsider; but 
eventually, after his marriage with one of the memherB of tlu? 
exclusive set, the warmest mutual relations were OBtablished. 
He was greatly interested in scientific purstiits, especially cluun- 
istry and botany; and in the then unexplored field t)y which he 
was surrounded he identified the described species and discovered 
many new plants, but never named or published them, and 
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fi^eely gave his material to his scientific friends. His beautiful 
garden became known all over the United States and brought 
many visitors^ who were hospital dy entertained. His botanical 
insight disliked the mechanical arrangement of the Linnean 
system, so tliat ho always referred his plants to their natural 
relationships. He was also a skillful mathematician. Aside 
from these intellectual pursuits, he attended personally to the 
management of his large plantation, with 200 slaves, whom he 
regarded as a heavy responsibility and constantly strove to eoii- 
irol by religious and moral instruction, for which special ‘^^praise- 
houses'' were established in the eoimmmity. The negroes were 
greatly attached to him and proud of calling him ^Aiaster.’^ 
He also exerted himself in belialf of the instmetion and general 
Ixdtcrinent of the condition of the white ‘^^crackers" inhabiting 
i.lie ])ine woods some distance away. Though not a member of 
any i^articular church, his benevolence and charity made him 
universally beloved and respected. 

It was under these influences, to which was doubtless added 
ibe inheritance of their mother’s highly artistic temperament, 
iogtdher with natural surroundings of great beauty and scientific 
ini<erest, in which tlic children were free to roam at will, that 
ili(3ir characters and temperaments were shaped. 

The issue of Louis’ marriage were four sons and three 
daughters, of whom one died in infancy. The other six children 
grew up to marry and have children of their own. The mother, 
lioivover, died eaidy (in 1826), so that her direct influence upon 
flosepli could have been but slight; hut her death prostrated the 
father, who remained plunged in gloom for years, until by the 
marriage of the elder children, William and Jane, grandchildren 
came to dispel, in a measure, the cloud of sadness. Eut the in- 
i,ervening period of sorrow had greatly impressed its seriousness 
upon the children and influenced their temperaments. 

•BOYirOOB AND COLLBGB NDITOATTON OF JOSEPH LE OONTB. 

Joseph Le Conte was born February 26, 1823, being the fifth 
child and the youngest son. ’With liis three brothers, of* whom 
Lewis was the nearest to him in age, he was accustomed to range 
the woods, fields, and swamps of the region freely, in quest of 
game, fish, and specimens of natural history, upon which the 
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father then commented instriictiYelY. Joseph became a good 
marksman, fisherman, swimmer, and athlete ; ijx the latter ac- 
complishment lie afterwards greatly excelled. Of iiecessity, [)lay- 
thiiigs, marbles, bows and arrows, canoes, and oven rudimentary 
firearms, were made by the boys themselves. Joseph's formal 
schooling was scanty, in a country school supported by a few 
families and which was constantly changing teachers ; but among 
the letter there was for two years Alexander H. Si.ephens, sub- 
sequently ITnited States Senator and Ahce-[h*esiclent of the 
Southern Confederacy, with wliom he maintained a lifelong 
friendship. His imagination was much excited by the tales 
told and accounts given by imported negroes, of things in their 
native land, and of border warfare in which they had participated. 

His country schooling and boy life ended in December, 18e38, 
when, as he was about to go to college at the age of not quite 
16 years, his father died from accidental blood-poisoning, at 
the age of 55 years. This event, which he had always put away 
from himself as almost impossible, stunned and da^iod him; 
but, in obedience to his father’s expressed wishes, be left home 
a week afterward, with his brothers John and Levy is, for the 
college at Atheiis, Georgia, 300 miles away; lu^ up lo that lime 
having never been more than eight imles away from liome. It 
was a week’s journey, mostly by stage, and brought him iu con- 
tact with an unfamiliar world — ^not very attractive to iiim, for 
he suffered severely from nostalgia for several months. The 
temptations usually supposed to beset young stii(lc‘ntvM (‘utc'ring 
college seem to have been no teinj)tations to him; all coarsc'- 
ness and vulgarity merely repelled him, and he simply and 
naturally kept away from them and their devotees. During the 
first year he received a letter from his eldest brother, William, a 
deeply religious man of the old orthodox type and his Ic^gal 
guardian. This letter ^^allucled with distress and doubt to their 
father’s dying outside of the pale of any church” and vehemently 
urged upon Joseph the necessity of ^jfloemg from the wrath 
to come.” This letter greatly distressed and impressed hi in, 
and at a religious 'Tevival’hhe and his brothers, with many other 
students, joined the Presbyterian Church, although the church 
at Midway was of the Puritan-Oongregationalist faith; hut they 
concluded that the Presbyterian was ^%ood enough” for thena. 

154 



JOSEPH LB COKTE. 


TT(^ T("lVrs to thi8 as a groat crisis in his life, having experienced 
a sadden, almost miraculous conversion, followed bv great joy 
and relief. He says that '■‘the cliange was a sense of the de- 
Jiveranc(‘ from the fear of death and the hereafter — not the 
establishment of a new relation^ but the discovery of the true 
relation existing."^ But his elder brother’s admonition that he 
might feel it his duty to become a minister of the gospel did not 
[)revail^ and lie remarks that ‘‘one may be a preacher of right- 
eousness in more wa3‘s than onef’ 

Although a member of one of the college literary societies^, he 
never became a good debater; but he greatly delighted in the 
society of refined women^ and entertained toward women in 
general a romantic feeling, as toward superior beings, which he 
declares to be “the greatest of all safeguards for the purity of 
young men.” 

Le Conte does not attribute to himself any unusual diligence 
in study while in college; yet he was both a junior and senior 
orator, tlie titles of his addresses being “True Greatness” and 
“Love of Truth, tlie Highest Incentive to Elfort.” The manu- 
scripts of these efforts he afterwards destroyed because dis- 
satisfied with them. “The skillful putting together of common- 
places of literature into a brilliant patchwork” he states he 
could never do, and that “the ability to write anything of value 
came late,” and not until he “had independent thoughts of his 
own.” 

During his college course at Athens the natural-history 
sciences were almost wholly neglected, these being but feebly 
rcprc'sented in the faculty. Charles F. McCay seems to have 
impressed him as the only strong man in the faculty, he repre- 
senting mathematics and physics. 

Le Conte’s college life was uneventful, not even accompanied 
by the usual “pranks.” ITis vacations were passed at the old 
plantation or with his brother William, at Cedar Hill, where 
he renewed his old sports of hunting, fishing, &c. In January, 
1841, that brother died — “the second great affliction I have suf- 
fered by death.” 
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POSTC4RABUATE STUDIES AA^D TRAVELS. 

Le Conte and his brother Lewis graduated from the Athens 
College in August, 1841. Their sister Anne having graduated 
about the same time, the three agreed to make a tour of the 
ISTorthern States. During this first excursion into the outer 
world, they visited first the city of Washington, with the mag- 
nificence of whose buildings and monuments they were greatly 
impressed, as also by tlie oratory of Webster, Calhoun, and 
Clay in Congress. After a week at the capital they visited 
Baltimore, Philadelphia, Boston, and Cambridge, returning via 
ISTew York, where there was a family reunion, their manned 
sister, Jane, and their brother John, lately married, gatliering 
at the house of their uncle, John Eatton Le Conte, the father 
of John Lawrence, the entomologist, the latter then but sixteen 
years of age. Eeturning in ISTovember, all stayed during winter 
at Woodmanston plantation, with their sister Jane. On this 
occasion Joseph become acquainted with eJolm T, Nisbtd<, the 
uncle of his future wife. Hunting, fishing, and excursions oc- 
cupied their time. Tn spring and summer more extended ex- 
cursions were made, from Macon and Athens into the mountains 
of Georgia. Thereafter Joseph began the study of medicimi 
under Dr. Charles West, at Macon, until the beginning of winter, 
which he again passed at the old plantation, riding, hunting, 
and fishing in company with his cousin, John L., who had conu* 
on a visit which was greatly enjoyed by both. 

About this time the great comet of 1843 appeared, and greatly 
impressed him. Tliis summer he first met his future wife at the 
house of his friend Yisbet, but at that time he was not per- 
manently impressed; in fact, another fair face hold his attcui- 
tion just then. 

Le Conte now determined to take up medical studies in New 
York, and attended the winter course (1843-1844) of foxir 
months at the College of Physicians and Surgeons. Among Ids 
instructors were Dr. Torrey and Dr. Lewis Sayre. He charac- 
terizes^ the course as a period of regular cram and hard work, 
such as, it will be noted, had not fallen to his lot during any of 
his previous rather care-free life. 
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It was doubtless the taste for outdoor and more or less pliysie- 
ally strenuous life that led Mm to undertake, in company with 
his cousin, John L., an excursion to the then Far West, the 
headwaters of the .AlissLssippi, via Magara, Buffalo, Detroit, 
and the Great Lakes. Tliis trip he considers as a very important 
phase in bis development, as it attracted bis attention perma- 
nently to tbe great geological features passing before him, and 
gave renewed and definite direction to his subsequent chief 
work. Hence some space must be given to its discussion. 

His comments on tbe conditions then prevalent in what are 
now some of tbe chief centers of commercial and industrial 
activity are very interesting. Buffalo and Detroit were then 
small towns, with little indication of their future greatness; 
the University of Michigan was in its beginnings. At Detroit, 
where they passed a week in pleasant company, they were per- 
suaded to visit the Lake Superior country, to which they pro- 
ceeded by the regular steamer via Lakes Huron and Michigan, 
stopping at Fort Mackinac and at Chicago, then a budding city 
of 5,000 inhabitants. At Mackinac they first saw birch-bark 
canoes, wbicli, upside down, were serving as sleeping qnarters 
for the Indians. Captain Seott, tlie commander of the fort 
and a iioled hunter of the time, to whom they had letters of in- 
troduction, entertained them hospitably and introduced them to 
some of the salient features of the Far West. From Mackinac 
they went by canoe to Sault Ste. Marie, having provided tliem- 
selves with buffalo robes at a cost of one dollar each. At the 
Sault thc*y met Colonel Gratiot, who was on the way from St. 
Louis with a party of miners to explore the copper mines at 
Keweenah Point. The Le Contes were invited to join the party, 
and passed three delightful weeks at Eagle Harbor, which town 
they thus helped to found, taking an active part in the building 
of log cabins, and hunting and fishing between-times. The 
copper mines do not seem to have attracted Joseph Le Conte’s 
special attention at the time. 

From Eagle Harbor they again took sailing vessel to La 
Pointe, then an Indian agents’ station and also that of the 
American Fur Company. Here they found a camp of about 
300 Indians, whose pagan Snnday services they attendedfin the 
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afternoon, after taking part in a Christian service in the morn- 
ing. Le CVmte graphically deserihes this Indian ceremony. 

At i.a Pointe they made arrangements for tlieir trip to the 
headwaters of the Mississippi, which was to be made by canoe 
up the St. Louis Eiver, thence by portage across to the head- 
waters of the Mississippi, which they were to descend to Fort 
Snelling. The crew of the 34-foot birch-bark canoe, hired from 
the Fnr Company’s agent, consisted of two Canadian voyageurs, 
with whom tlieir verbal communication was somewhat ditfienlt. 
Their agreement was for forty days and they provisioned them- 
selves accordingly. 

They started on July 8, passing throngh the group of Apostle 
Islands, whose wave-worn rock caverns they explored, camping 
one night, 'Fhey then skirted the south shore to the moutii of 
the Bois Brule Eiver, and thence crossed over to the nortli sliore, 
which they desired to see, and after camping there over night 
proceeded to the mouth of the St. Louis Eiver, the present site 
of the city of Duluth. Next day began the voyage up tlie rivcu', 
passing numerous Indian villages. While in camp at the 
Dalles of the 8t. Louis, where a long portage had to be made, 
Le Conte surjirised a crowd of visiting Indians by swimming the 
rapids repeatedly; but although they cheered him, his invitation 
to them to join him in the exploit was not accepted. Tic com- 
ments on the effects of training in man as compared with ani- 
mals, and his belief that ‘^Tlood will telh’ in physical man as 
well as in beasts. Farther up the river they were juiicli an- 
noyed by mosquitoes and ^^brulos,^^ a minute sand-fly. Le Conici 
notes that instead of getting to drier country as they ascetxded 
to greater elevation, the ground grew marshy and dotted with 
shallow lakelets. A portage of a few miles then carried them 
to the waters of -the Mississippi, and they descended to Bandy 
Lake, wliere there was an Indian agency, where they rehtied 
for the descent of the Mississippi. Here also Le Conte raeed 
with an Indian hoy in swimming and diving, the Indian beating 
him in the latter art. 

The voyage down the river was uneventful; Indians were 
frequently met and their villages used for night camps, but only 
one white man was seen down to the Falls of St. Anthony, a 
distance of between four and five hundred miles. KoacMng the 
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falls at noon one day^ they drew the canoe up on a beach at the 
very spot where Minneapolis was founded five years later. There 
was then a single log cabin, owned by a white trader. Le Conte 
examined with niiicli interest the structure of the gorge Ijelow 
the falls, the rapids of which they ^‘^shot’"' in their canoe, and he 
even then compared the gorge to that of Magara, as being 
formed by the recession of the falls from the escarpment at 
Fort Snelling; but, as he failed to publish these observations, 
the priority fell to others. 

After a week'^s pleasant stay at Fort Snelliiig, during which 
they visited what is now kno-wn as Minnehaha Falls, on the 
origin of ^rhieh in connection with the Falls of St. Anthony 
Le Conte commented at the time, they took the steamer down 
the river to Galena, where they stopped to examine the lead 
mines, also visiting Dubuque. Le Conte mentions passing a 
small village named St. Paul, and also F'auvoo, where the Mor- 
mon excitement connected with the killing of J oseph and Hyrum 
Smith was then at its height. On reaching St. Louis they 
found their stock of money exhausted, and had to borrow funds 
to enable them to return east by boat to Pittsburg, and thence 
by rail to ISTew York. 

At New York lie resumed his medical studies — ^fihe old 
grind A he (^xpressc^s it. During this time and until his 
graduation, in A])ril, 1845, he ])oeame acquainted with many 
distinguished men, among them Giraud, Bell, Baird, and espe- 
cially Audubon, whom he frequently visited at his residence, 
10 miles out of the city, together with his brother John; greatly 
enjoying the intercourse and of1en boaiing on the river with 
ihe sons, Jolin and Victor. 

'Though graduated as a ])hysician, Le Goni(‘ did not intend 
io pj‘ac1i{'G as such, but considered the medical course as being 
(at that time) the best preparation for a scientific career. ITis 
reading of the ^‘^Vestiges of Creation” about this time was his 
first introduction to the subject of evolution. 

Going south shortly after graduation, and while making a 
round of visits to relatives and friends, he made a large col- 
lection of birds, which he afterwards presented to the Smith- 
sonian Institution. Eetuming from a series of excursions to 
the mountains of Georgia in November, he planned to make a 
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tour through Morida on. horseback with his cousin^ Lewis 
Jones, to study the geology and natural history of that region, 
then little known; but this trip was brought to naught by com- 
plication with an affair of the heart, he having again met Miss 
Bessie Uisbet, his future wife, this constituting the second great 
crisis in his life. The following year seems to liave been spent 
altogether in visits and excursions, among these one to Yonah 
and to Stone Mountain, returning in September to Liberty 
county. There he finally became engaged to Miss Ms bet, whom 
he married in January, 1847. The following year was also 
devoted to excursions and travel, witli riding, bunting, swim- 
ming, &e. 

Shortly after tlie birth of liis first child, in Doeembcr, 1847, 
Le Conte was taken witli a severe attack of measles while on a 
visit at Savannah. Getting up too early in the impaiioiuv^ io 
return to his wife and child, his recovery was slow and tedious, 
and it was several years before he recovered his usual vigorous 
health. 

But now, having assumed the responsibilities of a fatluu* of 
a family, he felt that it was time to terminate the free-and-easy, 
pleasurable life he thus far led, and lie concluded tliat be innsi 
become workin* in the socdal lnv(\" witboui, bow(‘V(n’, wgwi- 
ting the time spent in his former pursuiis, iliai llnw 

had bad a rounding and broadening cffeei. Not wishing lo 
seclude his family on the plantation, he settled, to pracii(T‘ nu'di- 
cine, at Macon, Georgia, and so continued for two yc^ars and a 
half (to July, 1850), deriving luit a very inoderaii* inconu^ from 
his profession and enjoying more ilu^ insi riidion of a low 
students. He became conscious that ho bad noi, yd found his 
proper place in life, his taste being altogether scimilinc. in 
1849 he read his first paper before the Georgia Siule MVdiital 
Society, its title being “The Science of Medicine.’’ But he f(4i 
unhappy, as though he were wasting his life. Finally, in the 
spring of 1850, his cousin, Lewis Jones, visited Macon and told 
him of his purpose to become a pupil of Louis Agassiz, who had 
been appointed professor of Geology and Zoology at ITarvarcl. 
He at once joined in this plan, ‘the purpose being to make special 
preparation for the teaching of these subjects, in which he had 
become strongly interested through the works of Eichard Owtm, 
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especially that on the Archetype and Homologies of the Verte- 
brate System, 

He left Trith much regret the circle of genial friends he and 
his wife liad made at Macon, and in August 1850 arrived at 
Cambridge, where he took a dwelling-house on the Campus, 

The regular session at Harvard did not open till October, but 
as he and his friend had come only to study with Agassiz and 
the latter was at home, they went right to work. ‘^^The first task 
Agassiz set us was very characteristic of the man. He thought 
awhile, then pulled out a drawer containing from 500 to 1,000 
separate valves of Unio, and said: Tair these valves and classify 
into species; names no matter; separate the species.^ Then he 
left us alone, very severely alone.^"* They worked zealously for 
weeks, with an occasional silent visit from the professor. When 
they reported that they had done the best they could, he ex- 
amined their work carefully and expressed himself much pleased, 
remarking to a visitor that they had just correctly amended the 
classification of Lea, the great authority on these shells. The 
same system of instruction was continued, but as they progressed 
their teacher became more communicative and engaged them in 
most interesting talks on biological philosophy. 

Le Conte comments enthusiastically on Agassiz as a great 
teacher — on(‘ of those who are greater than all their visible re- 
sults, in that tbeir personality is magnetic and their spirit and 
enthusiasm contagious. To his fifteen months’ intimate asso- 
ciation with Agassiz for eight or ten hours daily, in all his ex- 
cursions with Hall in the fossiliferous areas of Hew York, and 
along the shores of Massac'huvsetis and If 1 oriel a in zoological re- 
search, he ascribes much of the direction and success of his later 
work. 

The exploration of the Florida coral reefs with Agassiz was 
especially fruitful, and he dwells upon it at length. He was 
most reluctant to leave his family, but, his wife urging him not 
to miss the opportunity, they started on the first of January, 
1851. The work was undertaken at the request of Superintendent 
A. D. Bache, of the Coast Survey, for the investigation of the 
laws of the growth of coral reefs, which render navigation in 
the waters of southern Florida very hazardous to shipping. Le 
Conte and Agassiz’ son Alexander, then sixteen, went m assist- 
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antS;, tlie expenses being borne by the G-overnnient. They left 
Cambridge in a snowstorm, but during most of tlie six days oi 
the voyage to Ivey West they sailed in summer seas, with excel- 
lent opportunities for observing marine life, from sharks to tlie 
exquisite Physalias and growths of corals. 

They worked incessantly, ’^^sometimes visiting the reefs in a 
Government steamer, sometimes exploring the Everglades in 
one direction, sometimes the Dry Tortugas in another — always 
observing, noting, and gathering specimens. Sometimes for 
several days we would be out all day on the reefs collecting, 
generally waist-deep in the water; then for several days we 
would study our specimens with the microscope, draw, and pack 
away. In the evenings we would gather in Agassiz’ room and 
discuss the day’s work and the conclusions to be drawn there- 
from. I never saw any one work like Agassiz; for fourteen 
hours a day he would work under high pressure, smoking furi- 
ously all the time. The harder he worked, the faster he con- 
sumed cigars.” They were greatly helped in their collecting by 
the. sailors and ’longshore population, three or four hundred of 
whom took part in the task, and were greatly pleased when 
Agassiz manifested ^hxlmost childish glee” at some ntiw dis- 
eovery of theirs. 

Longer excursions were nnuhi l)y ih(‘. j)ariy on hoard a (-oast 
Survey steamer commanded by Captain (subsequently Admiral) 
John Rodgers, and in a sailing vessel commanded by Captain 
Frye. In the latter they visited the Marquesas and the Dry 
Tortugas. Prom the latter point he was detailed by Agassiz, 
with Dr. Jones, to explore a small island ton miles away, where 
the vessel was becalmed for Iw^o days, he Conie (*njoy(‘d IJu* 
leisure time by bathing and diving in the clear warm wai(‘i% 
gathering (Jorgonias and s])ongos from tlu' soa-l)oit()m. Going 
back to the fort in a boat, he noted tlio killing of the new growths 
of the Madrepore corals on which the boat groimdcKl, as a re- 
sult of the annual depression of the water level; thus furnish- 
ing a basis for tbe determination of the age of coral reefs and 
islands. On his arrival at the fort he found that Agassiz had 
made^ the same observation during his absence, on reefs of 
Maeandrina, 

The evenings on the steamer around the dining-table Le Conte 
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mentions as specially enjoyable^ as there were on board several 
scientific men connected with the Coast Survey^, among whom 
he mentions J. E. Hilgard and Count Pourtales. On one occa- 
sion Agassiz expressed himself quite forcibly regarding the in- 
tolerance of society in x\merica^ he having experienced the effects 
of the odium tlieologicum on account of his views on the diver- 
sity of the origin of man; and he commended Austria as the 
country where a man of science could utter his views most freely^ 
so long as he let politics alone. 

The |)arty left Key West for Cambridge after a stay of six 
weeks, passing from summer to winter in the course of a few 
days. 

The main scientific results of this expedition were published 
by Agassiz in tlie Iteport of the Coast Survey for 1851 ; some 
extensions of the same were by Le Conte himself read at the 
meeting of the American Association for the Advancement of 
Science in 1856, and published in the Proceedings of that body, 
and also in the American Journal of Science for January, ,1857. 
This pul)lication Le Conte considers to have been his first really 
scientific papers 

Th(‘ resi. of ih(‘ yeai* was passed at Cambridge in study, as 
before, only even more earnestly. In addition to zoology and 
geology, Le Conte took a course of botany under Asa Gray. He 
and Jones still had the adAuntage of having Agassiz almost to 
themselves, some wealthy Hew York youths who Joined the class 
finding themselves out of their depth and leaving very soon. 
Tn May tlu^ two friends wTnt with Agassiz to study the Hew 
\'’oTk Paleozoic in the Catskill and Mohawk region, this being 
the first field work in geology done by Le Conte. 

In June, A^nssiz suggested that the two students should take 
degrees at the Lawrence Scientific School, which was then in 
its first year and for which it was desired to make a showing. 
Although already possessed of three degrees, Le Conte concluded 
to take another under the auspices of Agassiz, and took as the 
subject of his thesis the Homologies of the Eadiata. Upon this 
thesis he bestowed a great deal of thought and work. He was 
examined on it by Agassiz, and also publicly by him and Wyman 
on zoology and geology. Thus Joseph Le Conte, Lewis Jones, 
David A. Wells, and John D. Rnnkle formed the first graduating 
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class of the Lawrence Scientific School, and probably the first 
strictly postgraduate class in the United States. Le Conte s 
thesis, however, never reached publication, the manuscript being 
destroyed in the burning of Columbia, South Carolina, at the 
end of Sherman^s raid. 

Le Conte, however, did not stop at graduation. He continued 
work in Agassiz" laboratory and excursions, or by himself. The 
‘^^galaxy of stars"" then at Harvard was so attractive and stimu- 
lating that he hesitated to leave. There were Agassiz, Guyot, 
Wyman, Gray, Peirce, Longfellow, Holmes, Felton, Emerson, 
and also Eichard Dana, whom he met three times daily at meals. 
Moreover, Boston being near by, afforded an opportunity for 
hearing and seeing the great artists of the time, such as Jenny 
Lind, Parodi, and others, and of attending the meetings of sci- 
entific bodies. 

Le Conte designates as the third critical mental period of liis 
life the fifteen months of his study with Louis Agassiz, and lierc 
discusses briefly the points (more elaborately presented later, 
in a memorial address made at San Francisco) in which Agassiz" 
methods of study were novel and epoch-making in the natural 
sciences. The new departure most widely recognized is liis dem- 
onstration of the stupendous agency of glaciers in shaping the 
present surface of the earth; but more fundamental than this 
achievement is the introduction of the study of nature itself in 
the development of the organic world, instead of mere labora- 
tory experimentation. The latter method is all right for inoi'- 
ganic nature, but in the development of organized beings experi- 
mentation introduces abnormal factors, and tbo observation ol 
nature itself is first in order. 

^There are three subordinate series or methods leading io 
similar results; these are the natural-history scries, the embry- 
onic series, and the geological or palseoxitological scries. By the 
first method Cuvier and his colahorers perfected comparison in 
the natural-history series, laying the foundation of scientific 
zoology; Agassiz and von Baer extended the method of com- 
parison into the embryonic and geological series and into the 
relation of the three series to each other. Agassiz" work and 
Agassiz" method prepared the whole ground for the modem 
doctrine of evolution, only his was an evolution not by organic 
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forces acting within^ but according to an intelligent plan from 
without — an evolution not by transmutation of species^ but by 
substitution of one created species for another.'’ But lie re- 
garded the cause of evolution as being beyond the domain of 
science and all attempts at a causal theory as being at least 
premature. 

Le Conte adds that x\gassiz" work and method are the only 
foundation of the possible scientific sociology, and that in this 
case also three different series^ corresponding to those in the 
lower natural organic world, can be worked out. The first series 
is that exhibited in different nations and races in various stages, 
as now existing in different places; the second, that showing 
the various stagife in the advance of one and the same nation 
from barbarism to civilization, corresponding to the embryonic 
series; and, third, that exhibiting the slow onward progress of 
the whole human race through the several ages now recognized. 
He mentions Herbert Spencer as having taken the lead in this 
line of investigation. 

COLLEGE AND UNIVERSITY CAREER OE LB CONTE. 

Leaving Cambridge after fifteen months of residence and 
study, Lo Conte, after paying a visit to his uncle at Hew York, 
in October took the steamer for Savaimah. On arriving he 
learned of the accddental death of his eldest brother, Lewis. 
After some months passed at the plantation, Le Conte received 
a call to a professorship of ^'^the Sciences^^ at Oglethorpe Uni- 
versity, at Midway, Georgia. He was to teach all the sciences 
except astronomy, and all for a thousand dollars. But he con- 
cluded that he must now begin his life-work and accepted, 
teaching mechanics, physics, chemistry, geology, and botany. 
Zoology, for which he had specially prepared himself, was no 
part of the curriculum, and, moreover, there was no laboratory, 
so the work was almost wholly intellectual; but he felt that he 
made a successful teacher. 

The previous 3^ear his cousin, Lewis J ones, had been appointed 
professor of geology and natural history at the University of 
Georgia, at Athens^ — a position Le Conte had also desired — 
with double the salary. Jones did not get along well with the 
president, and after holding the chair for a year resigned in 
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disgust. John Le Oonte being also a professor at Athens^ Joseph 
wrote to him and found to his disappointment that French was 
to be snperadded to the duties of the chair. However, as he 
read French with ease, he concluded to ^^qualify himselF’ by 
taking lessons in speaking from a good native French teacher. 
He was elected to the complex chair in December, 1852, and 
began his duties in January following. A French teacher being 
elected after six months, he w^as able thereafter to restrict him- 
self to geology and botany, with a Monday-morning class in 
natural theology. This latter class he enjoyed, as it gave him 
the opportunity to bring out the general laws of animal struc- 
ture as evidence of a divine plan; otherwise zoology formed no 
part of his subjects, and to this he did not abject, as the col- 
leges were not at that time prepared for the teaching as prac- 
ticed by Agassiz. Altogether, with his brother John, McCay, 
and later Leroy Brown and C. S. Venable as his colleagues, ho 
was well pleased with his situation at Athens. 

During the long winter vacation of 1854 Le Conte went io 
Philadelphia with his family, and there met many proinincuil 
men, among others Lea, Phillips, Elwin, and J ohn Fraser. The 
latter one evening brought with him a then new in^stniment, ih(‘ 
stereoscope, showing its effects and elucidating the theory of 
Wheatstone, which attributes the result to a mental (subjective) 
combination of the two images. Le Conte noted that when he 
looked at the distant lines of the images the nearer ones app(^ar(Kl 
doubled, and vice versa, proving that the effect is a physical on(‘ ; 
and he so stated to the company assembled. They, however, 
thought him a very forward and disputatious young man For 
daring to dissent from Wheatstone. He did not publish his 
conclusions, which were a year after brought out ])y Bru(*k{‘ in 
Germany. 

Going afterwards to Cambridge, they were invited by Agassiz 
to stay at his bouse, where they passed a delightful week, rruKding 
also many distinguished men. 

During the four years Le Conte remained at Athens (1852 to 
1856) he published a number of papers, popular, scientific, edu- 
cational, and philosophical. The most important of these was 
that ^^On the Agency of the Gulf Stream in the Formation of 


160 



JOSEPH LE CONTE. 


the Peninsula of Florida^” based on his own and Agassiz' obser- 
vations^ which created marked interest. 

Between 1854 and 1856 adniinistrative difficulties led to the 
1 ‘esignatioii of several of the l^est men of the faculty of the 
Athens institution and the final removal of all by the board 
of trustees. Le Conte immediately applied for the professorship 
of chemistry and geology in the College of South Carolina, then 
vacant. He was elected, and assumed the duties of the chair 
in January, 1857. He thus again became the colleague of his 
brother John and of McCay, who had become president. In 
this position he remained until, after the Civil War, he was 
called to California. 

In the interval between his resignation from the University of 
Georgia and removal to Columbia, he was invited by Prof. 
Joseph Henry to deliver six lectures at the Smithsonian Insti- 
tution. Three of these were on ^^Coral Eeefs^^ and three on 
^‘Coal.^^ The latter were subsequently written out by him and 
ptblished in the Smithsonian Eeport for 1857. They excited 
a good deal of interest and were translated and published in 
French. He there brought out some views on the affinities of 
Gymnosperms, which anticipated by thirty years the same 
broTight out later by Lester Ward and Engler. 

The work at the South Carolina College was very exacting at 
the time and gave no opportunity for original work, he having 
also had to take a class in mathematics. Shortly there occurred 
a cataclysm similar to that at Athens, ending likewise in a 
wholesale resignation of the faculty, of whom, however, the two 
Le Contes and one other were immediately reelected by the 
trustees. The college was thus disbanded in May, leaving four 
months vacant until the regular opening in October. Most of 
this time was passed by Le Conte and his family at the Virginia 
Springs, where they met many of the faculty of the University 
of Virginia, among whom Le Conte mentions McGuffy as 
specially interesting. In August both Le Contes went to Mon- 
treal, to the meeting of the American Association for the Ad- 
vancement of Science, at which the writer of this memoir first 
became acquainted with them. Joseph Le Conte mentions as 
the prominent event of that meeting the reading by James Hall, 
the retiring president, of a paper on ^^The Formation of Moun- 
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tain Chains by Sedimentation/^ containing a new and very im- 
portant idea, but imperfectly set forth, so as to be hardly un- 
derstood, although it forms the basis of our present views. 

Most of the former faculty of the South Carolina institution 
having been reelected in September, a little later eTudge A. B. 
Longstreet was elected president. Their success of the year be- 
fore having made the students somewhat turbulent, another 
strenuous period was foreseen and reali^ied, resulting in the 
suspension of nearly half the students for one term. Most of 
these subsequently returned under rigid conditions, and Le 
Conte comments upon the rigid sense of honor and veracity tliat 
manifested itself among the students on all these occasions. 

Stimulated by the intellecfual and social surroundings in 
Columbia, where he met daily such men as Dr. Thornwell, Dr. 
Palmer, Wm. C. Preston, Wade Hampton, and others, he wrote 
between 1857 and 1860 many articles, mostly of litei*ary and 
philosophical nature, such as ^‘The Place of Geology in a Course 
of Edueation,^^ ^The Pelation of Morphology to Pine Art,^^ 
^^The General Principles of a Liberal Education/^ ^^Pemale 
Education/’ ^“^The Eelation of School, College, and University 
to One Another and to Active Life,^^ ‘^‘The Edation of Biology 
•to Sociology, and ^^The Nature and Uses of Fine Ari.^'’ The 
first four of these were given as addresses bcdoix^ academic audi- 
ences; the others, put into a drawer for tlie time, were subsc'- 
qucntly published in various reviews and magazines. 

In pure science he wrote and read at the nuioting of the Amer- 
ican Association for the Advancement of Sciencte, 1859, his orig- 
inal paper on "^^The Correlation of Physical, Chemical, and Vital 
Force and the Conservation of Force in Vital Pivenomena.^’ 
This paper created great interest among scientific men at tlui 
time; it was widely republished, both in America and in Euro- 
pean Journals, and also in the International Bcientifie Series. 

During a summer vacation spent in the mountains of North 
Carolina, Le Conte met Langdon Chevis, a planter on the Sou th 
Carolina coast, who, having read the ^Westigos of Crtiation,” 
heartily endorsed tlie origin of species by iransmuiation of those 
previously existing, while Le Conte hold Agassiz’ view of crea- 
tion according to a preordained plan. Chevis combated so siKt- 
eessfully Le Conte’s objections as to make a strong impression 
on his mind, in advance of the publication of Darwin’s book on 
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the suljject; but Chevis did not think of publishing his Yie-ws, 
which, as Le Conte remarks, was a general habit in the old 
South and prevented him, as well, from publishing, first, a num- 
ber of observations subsequently brouglit out by others. 

hLe refers with much admiration to Bonatfs comet of 1859, 
but did not, like not a few people both in and out of the South, 
suspect in it the forerunner of the civil commotion then im- 
pending. 


WAB EXPERIENCES. 

Le Conte devotes 50 pages of his autobiography to the events 
of the Civil AYar and the graphic relation of his personal experi- 
ences in connection with it, which were both extensive and ex- 
citing. Of these experiences a short outline only can, of course, 
be given here. 

Like a great many thoughtful men in the South, especially 
those not in political life, Le Conte was at first exceedingly re- 
luctant to join in a movement which foreshadowed the dis- 
ruption of the IJnion; doubtless the more as from his personal 
jvuowledge of the ISTorth he must have been fully aware of the 
futility of the prediction and assertions made by the professional 
agitators for secession, that ^^the Northern mudsills have no 
stomachs for fighting,^^ and that ^^one Southerner can whip three 
Yankees any time.^^ Had the dreadful conflict which resulted 
been generally foreseen, these agitators would not have had such 
cEvsy work in carrying the masses with them. But, as Le Conte 
says, it came to be a spiritual contagion, and the final result was 
enthusiastic unanimity of sentiment throughout the South, with 
a few honest exceptions. Le Conte characterizes as absurd the 
designation of the Civil War as the ^^War of the Eebellion.^^ It 
was a war between two fully organized States, which was hon- 
estly fought out to a finish and the result frankly accepted. But 
‘^‘^to us it was literally a life-and-death struggle for national ex- 
istence, and doubtless the feeling was equally honest and earnest 
on the other side/^ In this spirit Le Conte took up and par- 
ticipated in the contest so far as in him lay, and his war ex- 
periences are highly interesting reading, • 

The South Carolina College went on quietly during 1860- 
1861, but in the spring of the latter year the siege of Fort 

169 . 



iS’ATIONAL ACABEAIY OF SCIENCES. 


Sumter caused a large number of students to leave college to 
join the aiunv; nevertheless the college exercises went on. In 
the spring of 186^3 the increasing stress of the war loft the 
college with only 40 or f50 students. In June^ 186^^ after the 
seven-da 3 ’'s battles in Virginia, there came a call for all men 
above eighteen jnars^ and perforce the college was disbanded^ 
all the students volunteering. Both the brothers Le Conte went 
on to Eiehinond to help nurse the sick and wounded, among 
whom was a brother of Josephus wife. He himself took the 
typhoid fever. After three weeks^ illness he and his brother-in- 
law returned to Columbia. 

While the professors^ salaries were continued, they provinJ 
woefully inadequate, on account of the depreciation of the Con- 
federate currency; so they had to complement them by outside 
work. In October, 1862, Le Conte was appointed one of the 
arbitrators to determine the right of the Confederate Govern- 
ment to the niter caves in the several States, and sat on the case 
in Atlanta for three weeks. In 1863, during the height of the 
conflict, he wrote the paper on Nature and Hses of tluj 

Fine Arts;^^ but, anxious to render some effective service, lu; 
took the position of chemist to a largo mauu factory of medi- 
cines for the army, which was established in the suburbs of 
Columbia, and so continued for eighteen months. In 1864 he 
was appointed chemist of the Niter and Mining Bureau, with 
the rank and pay of major. Under this mandate he explored in 
summer all the niter caves and be<.ls in the Gulf States of th(‘ 
States west of Mississippi, as well as the iron minces and furnacc^s 
at Shelbyville, Alabama. Ketiirning to Colum})ia in Se[)iemb(‘r, 
he sent a report to the chief of the Niter Burean at Iliehmond. 

At this time Sherman’s army was moving from Chattanooga 
towards Atlanta and the coast. Le Conte’s widowed sister and 
family and one of his own daughters being then on a plantation 
near Halifax, south of Savannah, he set out to rescue tliern ; but 
within ten miles of Savannah he had to turn back to Columbia, 
whence, by a detour of 850 miles to southward, ho again at- 
tempted to reach his sister. After many delays from hostile 
parties and natural clifHeulties, he finally readied her housp one 
morning; but, as it was clearly impossible to escape in wagons, 
he started out with his daughter on an old, broken-down horse 
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abandoned by the Federals, lent him by a negro. They soon 
found themselves cut off^ and after hiding in the woods for some 
time and having several narrow escapes from capture^ they were 
advised by a negro that several wagons had come from the Con- 
federate lines under a flag of truce to carry away the ladies. 
As all^ however, could not go at once, Le Conte had to return 
for his sister later, the entire party to meet at Macon. This trip 
proved an arduous one. At Macon they were materially assisted 
by a young man in Confederate uniform, who seemed to know 
everybody in both armies. Leaving the party at Augusta, he said 
he would meet them again at Columbia, ^Vhither the Federal 
army was sure to go.'"’ They finally reached Columbia, nearly 
two months after Le Conte had started out on his voyage of 
rescue. 

The situation at Columbia being very precarious under the 
rapid advance of Sherman^s army and the bitterness entertained 
by the Federals toward the ^^cradle of secession, Le Conte re- 
ceived orders from Eichmond to ship the chemical laboratory 
to that place. A universal panic prevailed and the departure 
of army trains put him on. guard in respect to his family; and 
the young man who had previously traveled with them was on 
hand, as promised, and advised them to save at once what they 
specially valued. And so lecture notes, manuscripts, &c., went 
off with the belongings of the Niter Bureau. The two Le Conte 
brothers, being Confederate officers, ‘could not remain without 
being taken and treated as prisoners of war. Under the distant 
booming of Sherman’s guns, they started with five heavily 
loaded wagons, accompanied and greatly handicapped by twenty- 
two negroes and their families and the deep mud caused by the 
rains. They were finally discovered by Federals, who, after 
rifling all their trunks and packages, set the remnants on fire 
and watched them burn. At this juncture John Le Conte, find- 
ing it impossible to escape with his son, who was just conva- 
lescing from a serious illness, gave himself up. ^Ultimately 
Joseph and Captain Green, their traveling companion, learned 
from the negroes that several parties were searching for them, 
and therefore concluded to escape during the night. Walking 
rapidly and silently towards Columbia, they soon heard Federals 
galloping on their trail and quickly hid behind a ^Vorm” fence, 
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the other side of which was presently selected hy the searching 
party for a rest. But after half an hour they left on the back 
trail. 

After several days of hiding in the pine woods, they finally 
heard that the Pederals had left Colnnibia, and with other re- 
turning fugitives they took the road to the city. 

Entering Columbia, Le Conte found all along the main street 
a heap of ruins, hut the college buildings had been spared. At 
his home he found all living and well, but much exhausted by 
the terrible experience they had undergone in the burning of the 
city, although not a soldier had crossed their threshold. So the 
goods they laboriously carried off and lost would have been safe 
in the house. The mysterious young man had slept in the base- 
ment, and had authoritatively protected the house. Whether he 
was a Confederate or a Federal spy, or both, was never made 
quite clear. 

The first year following the end of the war was a trying one. 
For a week the family lived on provisions that had been saved 
from the sack of the city by the negroes that lived on their lol.. 
Then for a while they drew rations from the city, and gradually 
supplies came in from the country. At one time Le Conte ob- 
tained from the Federal commander permission to go down t]w 
river on an abandoned flatboat to obtain corn for tlie city from 
the plantations below, and brought back several thousand 
bushels, of which one hundred was allowed him as a perquisitci 
for himself and his brother John. Everybody of course worn 
^^homespun/" or soldiers^ clothes picked up from the hospitals. 

Worse than these privations was the ^^reconstruction” period 
which followed, with negro domination, aggravated by ^k^arpet- 
bag” officials and their swarms of predatory followers. Of this 
period Le Conte forbears to speak in detail. 

Having lost everything but his land in the war, the resumption 
of college work in 1866 greatly relieved him by the salary being 
also revived. Instruction in the college was now made as 
‘^^practical” as possible, he himself supplementing his chemistry 
course with short courses on pharmacy and agriculture. Mean- 
while Le Conte also Resumed his outside scientific activity. In 
1866-1867 he gave six lectures on ^‘^Ooal and Petroleum” in the 
Peabody Institute at Baltimore and wrote three papers on the 
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"'■'Adjustnients of the Eye/^ ‘^^Eotation of the Eye on the Optie 
Axis/'" and ‘“'The Horopter/^ These were published first in the 
American Journal of Science and in the Philosophical Maga- 
zine, and subsequently^ with nine additional articles, were em- 
bodied in the yolnnie "'SSighP^ of the International Scientific 
Series^ in 1880 and 189 T. 

A measurably satisfactory' political and social condition ex- 
isted until the establishment of the permanent ‘^civil” govern- 
ment, which became more and more intolerable until, in 1876, 
by an uprising of the people, good government was restored ; but 
in the meantime a good many of the best men emigrated to 
escape the intolerable misgovernment, and the two Le Contes 
themselves thought of tiying their fortunes with Maximilian of 
Mexico. Just then they heard of the organization of the IJni- 
versity of C^alifornia and applied for positions there. Both were 
elected in Movenil^er and December, 1868, and moved to Cali- 
fornia the following year. 

LIFE AND WOKK IN OALIEORNIA. 

Leaving C Columbia after thirteen years of service, Joseph Le 
Conte took his family io California on the transcontinental rail- 
road, then newly opened, and was met at Oakland by his brother 
John, who had preceded him and was acting as president pend- 
ing the election of a permanent incumbent by the regents. Both 
entered on tlieir active duties on September 20, 1869, with a 
total of 68 students in attendance. At the university, which was 
then located in Oakland, Joseph Le Conte’s lectures wei*e on 
geology, zoology, and botany. 

tie was greatly impressed and interested by the novelty of the 
country and climate and the busy, active population; and in 
order to become acquainted he frequently lectured publicly, thus 
altogether finding his intellectual activity stimulated to the high- 
est degree. At the Mechanics’ Institute of San Eranbisco he 
gave about twenty lectures on various scientific subjects, and at 
Oakland, on Sundays he spoke on the ^^Eelations of Science to 
Eeligion,” a subject which continued prominent in his mind to 
the last. The stenographic report of the Oakland lectures 
formed the basis of his first book (^^Eeligion and Science”)^ 
published by the Appletons not long afterwards. 
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Geolog}’’ liad now become his favorite department^ but as the 
understanding of the geology of a new country requires more 
time and travel than he was able to bestow upon it, his scien- 
tific activity continued specially in the line of binocular vision. 
He thus followed up his first paper on the subject, written in 
r-eply to the papers of Claparede and Helmholtz, by three others 
published in the American Journal of Science in 1871, the last 
(^^On the Theory of Binocular Belief 0 being also published in 
the Archives des Sciences. It gave rise to discussions with 
Pictet and Tyndall, in which, according to the present state of 
the subject, Le Conte^s views were fully sustained. 

During the summer vacation of 1870 he, in company with 
Prof. Prank Soule and eight students of the university, under- 
took a six weeks^ camping trip in the Sierra Hevada, which he 
considers almost an era in his life. It was made in the roughest 
style, without even a tent, each man carrying his bedding, &c., 
behind his saddle. They visited the Yosemite, the High Sierra, 
Lake Mono and the neighboring volcanoes, and Lake Tahoe. 
The trip was thoroughly enjoyed by all, and the opportunity 
afforded him for tfie study of mountain structure and origin 
formed the basis for ten or eleven papers subsequently published 
by Le Conte. A narrative of this expedition was publisluff in 
1875, under the title ^^A Journal of Eamblings through the 
High Sierra,^^ which attracted much attention and, being soon 
out of print, was republished in 1890 by the Sierra Club of San 
Francisco. 

The summer vacation of 1871 was utilized by him for a trip 
through Oregon, Washington, and British Columbia, observing 
systematically the many important geological features of that 
region ; these observations be supplemented by a trip, taken more 
leisurely, in 1873, to eastern Oregon, including the Columbia 
and Deschutes rivers and the John Day region, These explora- 
tions ghve him the material for what he considers one of his 
most important papers, that on ^^The Great Lava Flood of the 
West and the Age and Structure of the Cascade Mountains.” 
This paper made known for the first time the enormous extent 
of what is probably the greatest continuous eruptive sheet in the 
world, and gave its beginning as probably at the end of the 
Miocene. 
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During the fall of 1872, after his return from the second 
trip to the Yosemite, liouis Agassiz visited Mm in Oakland, 
having come around Cape Horn in the Coast Survey steamer 
Hassler. This visit was of course a great enjoyment to Le Conte. 
Agassiz died in Cambridge a year later, and Le Conte made one 
of the memorial addresses before the Academy of Sciences in 
San Francisco, as already stated. 

During the summer vacation of 1874 he, with his family, 
spent some time at Lake Tahoe, and availed himself of the 
opportunity to study the tracks of ancient glaciers in the region, 
with their moraines and lakelets. The results of these observa- 
tions were given in a paper "'^On Some of the Ancient Glaciers 
of the Sierra ISTevada,” published in the American Journal of 
Science in 1875. He also at that time visited the Comstock 
Lode, which formed the basis of four or five papers subsequently 
published. 

In the fall of 1874 he, with others of the university faculty, 
took up residence at Berkeley, the permanent site of the insti- 
tution, then consisting of a few houses, but at the time of his 
death, in 1901, a town of 15,000 inhabitants; which number has 
now (1906) at least doubled. He always greatly admired and 
enjoyed the site of the university and town. 

During tin' summer vacation of 1875 he again, with a party of 
university men, camped in the High Sierra. Their plan had 
been to go, via Yosemite, Lake Mono, and Lake Owen, over the 
Kearsarge Pass and down the Kings Eiver Canon; but an acci- 
dent to himself prevented Le Conte from going beyond Lake 
Jfono. There 1 k‘. made detailed studies of the volcanic phe- 
nomena, the results of which were afterwards published in the 
American Journal of Hcience in a paper ^^On the Extinct Vol- 
canoes about Lake Mono and Their Eolations to the Glacial 
Drift.^^ During this year he was elected to membership in the 
National Academy of Sciences. 

The most important paper written by him in 1876 was ^^On 
the Evidences of Horizontal Crushing in the Formation of the 
Coast Eanges of California.^^ The striking contrast between the 
structure and details of the origin of the Sierra Hevada and the 
Coast Eange was always a favorite topic with him, and he used 
to cite the latter as an irrefragable* proof that, whatever differ- 
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enee of opinion there might be as to the cause of the horizontal 
pressure, no one seeing the phenomena shown in the Coast liange 
strata, even within a short distance of the University of Cali- 
fornia, eonld question the fact that they conld not be explained 
by forces acting in any other way. 

An address on "The Trne Idea of a University,;’’ made during 
this year, at commencement, and subsequently republished in the 
Princeton Review and the University of Calirornia Chronicle 
in modified form, is characteristic of Le Conte’s ideals in respetd 
to the means and methods for the best and highest intellectual 
and moral development, so far as this can be accomplisluHl l)y 
secular education. 

Shortly after the writer’s arrival at the university, in spring 
1875, Le Conte asked his opinion as to the need and likelihood of 
success of a text-book of geology which sliould embody dynainit*, 
geology as its chief featui^e, instead of being in thc' niahi his- 
toric, as was then the case with Dana’s large book. Having 
experienced, while teaching at the University of TVCuhigan, the 
great need of such a work, the writer strongly urg(Hl u])on Lo 
Conte, the publication of such a book, which he liad already 
begun to write and subsequently pushed vigorously toward com- 
pletion; so that in 1876, when he went cast to visit the Cemten- 
nial Exposition, he entered upon nogotiatimiH wilh lh(5 Apple- 
tons for its publication. At Philadelphia he was (^[xuually in- 
terested in the inspection and trial of the tclophoiu^s, then newly 
invented, especially that of Bell; which occurred in tlu‘ i)r(^B(aK !0 
of Lord Kelvin, the Empei’or and Empress of Brazil, and oiheu* 
distinguished men. Pie subsequently, on his nviiirn io Borlcdey, 
gave a lecture to the students and faculty of the univcu'Hiiy, in 
which he explained the principles and acUon of the Bell h‘l(v 
phone, exciting great interest. 

Upon the completion of the manuscript of thc^ '‘EhmieniH of 
Geology^’ he, in April, 1877, sent it on to the A[)pleionB, who 
agreed to publish it provided that he would pcrBoiially Huperin- 
tend the making of the engravings and the printing. He wtvrii 
to Kew York in May and worked very hard for three nionths. 
By August all was done except the proof-reading of the last 
half, which was done by him at Berkeley. The book was pid)- 
Ixshed in January, 1878, and was from the beginning very Wc- 
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cessful. It has remained a standard college and university 
text-book ever since, and has gone through four editions, revised 
by himself, the last in 1902. It has since Le Conte’s death been 
revised and supplemented so as to include the latest researches, 
by Prof. H. Leroy Pairchild, of Eochester. Its original char- 
acter has, hoTvever, been faithfully preserved, and it remains 
probably the most widely used text-book of geology in the Eng- 
lish language; for, although no written treatise could even ap- 
proximately represent the eminently “^dive^^ lectures which the 
book embodies, yet, in so far as this is possible, the style reflects 
ever 3 rwhere the intensity and geniality which made Le Centers 
lectures so * deservedly popular, both with the students and the 
public. His courses always varied from year to year, never be- 
coming stereotyped, but always fresh and newly interesting, 
even to those who had heard the. same subjects treated by him 
before; and he always prepared himself fully for each lecture. 
In this personal intensity lay the secret of his great popularity 
and influence with his students, and he states emphatically the 
principle, now at last becoming widely accepted by the Ameri- 
can universities, ^dhat investigation should never be separated 
from teaching, as many propose; for not only is one a better 
teacher for being an investigator, but also a better investigator 
for being a teacher. We never know any subject perfectly until 
wo teach it.’^ To his intense interest in his subject, and in his 
students, Le Conte attributes most of his success in teaching, 
which in the course of time became so great that there was no 
lecture-room in the university sufflciently large to hold his au- 
diences. These came from all the nine ‘^‘^colleges” into which the 
university differentiated in the course of time, with the twenty- 
four hundred students actually present at Berkeley at the time 
of his death, in 1901, as against the thirty-five in 1873. Le 
Conte alludes regretfully to the diminished efficiency of in- 
struction resulting from this enormous increase, occurring 
simultaneously all over the United States, but without a cor- 
responding increase in the means available for instruction, and 
rendering personal contact and influence of instructors with the 
students very difficult. 

Among the influences which kept up bis wide, active interest 
in many directions, he mentions among his colleagues Hilgard, 
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Moses, and Howison, the latter especially, with whom lie dif- 
fered quite radically in many points, especially as regards the 
scientific as contradistinguished from the metaphysical stand- 
point in philosophy. He justly attributes a great intellectual 
stimulus to the Philosophical Union established by Howison in 
the university, where he with others frequently held ardent dis- 
cussions on philosophical subjects. Another strong stimulus was, 
and is today, the 'Berkeley Club,"' founded in 1873 by President 
D. C. Gilman, and which Le Conte considers an ideal club for 
intellectual stimulation and broadening; consisting, as it does, 
not only of universit}^ men of all departments of knowledge, but 
embracing also educated men of all pursuits, professions, and 
opinions. It is, as he says, a club of diverse spirits, where we 
may get, directly and without much labor, the best results of 
thought in other departments. It is therefore, within its mem- 
bership, a powerful promoter of broadness as against the mod- 
ern tendency to excessive, narrow, and premature specialization, 
which Le Conte considers as one of the prime evils of modern 
intellectual, and specially of scientific, life, productive of preju- 
dice, self-conceit, and lack of sympathy between diverse pursuits. 
*^Thc Berkeley Club combines the best features of both social and 
intelleeiiial clubs, there being a fortnightly dinner, and after 
that a paper by some member (in rotation) and a gtuieral dis- 
cussion thereon.” It was doubtless this continual friction with 
diverse opinions that led him to decline special affiliation with 
any of the existing denominational churches, though tolerant 
and sympathetic toward all and conirihnting habit ually to S(‘v- 
eral of their number. 

It was in this attitude of mind, gradually malurcfl during 
the thirty years of his residence in California, that ihe g)‘eai<u* 
part of his intellectual and scientific work, of whicdi th(‘. (uin- 
meration and discussion follows, was done. 

A summary historic recital of his chief activities during his 
life in California must suffice, in order to leave room for a fuller 
connected discussion of his most important writings. 

In 1877 he wrote one of his most important papers, the 
Critical Periods in the History of the Earth, and tlie Qiiaiernary 
as Such a Period.” This idea had long been in his mind, and it 
was subsequently greatly enlarged by his discussion of the 

178 



JOSEPH EE CONTE. 


Ozarkian or Sierran era of elevation and erosion, published in 
1900. These are discussed later. In the vsanie year he wrote his 
first discussion of the ^'Glycogenic Function of the Liver and Its 
Eelation to Vital Force and Vital Heat/^ which was expanded 
in subsequent publications and finally summarized also in his 
book on the ''Comparative Physiology and Morphology of 
Animals,” issued in 1900. 

In 1878 he wrote a paper in reply to Captain Dutton’s criti- 
cism of liis "Contractional Theory of Mountain Formation,” 
which he explained more fully. In the summer of this year he 
took his family on a camping trip to the Yosemite Valley and 
Calaveras Grove, 

The summer of 1879 he devoted to an extended but rather 
pleasure tour with his wife to Oregon, ‘Washington, and British 
Columbia, and examined the Carbon Eiver coal fields. 

Among the scientific papers written by him in 1880, a very 
active year, was one on "The Old Eiver Beds of California,” 
which further illustrated his views on the critical events of the 
Quaternary era. Others were on "The Genesis of Sex,” "The 
Effect of Mixture of Eaces on Human Progress,” and on "The 
Laws of Ocular Motion,” the latter being afterwards made a 
portion of his book on "Sight,” written in the same year. He 
also made a trip to the South. 

In 1881 he made only a short trip to study the formation of 
cinnabar veins at the Sulphur Bank, which he saw in actual 
progress and discussed in a paper published in 1882. In the 
summer of the last-naim‘d y(w he also made another trip to the 
Yosemite, and whih* ihere beard of the discovery of the Carson 
Footprints, wliich he examim^d, together with the Steamboat 
Springs of Nevada. He determined the footprints as those of 
animals of late Tertiary age. 

Spending the summer vacation of 1883 near San Bernardino, 
he made observations on the old river beds of the Sierra Madre, 
showing there also a post-Tertiary elevation of the mountains. 
His paper on this "Rejuvenation of the Sierra” was not pub- 
lished till 1886. 

In 1884, after having in New York superintended the publi- 
cation of his "Compend of Geology ” he again visited the South. 
During this and the following year he wrote many short papers, 
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but the work of chief interest was his excursion with Captain 
Dutton, of the XJnited States Geological Survey, first to JMount 
Shasta, and then to Oregon, to the lava fields and Crater Lake, 
in the old crater of the exploded Mount Mazama, whose lava 
they found quite different from that of the lava fields proper. 
They also examined Klamath Lake and its origin in a fault. 
Le Conte greatly admired the scenery and was deeply interested 
in the geological problems offered in that region. On his return 
he immediately began to write out his views, thus confirmed, on 
the '^Tost-Tertiary Elevation of the Sierra,’^ which was read 
before the National Academy of Sciences in 1886. 

In the summer of 1887 he made a trip to the lava fields of 
Modoc and northward, via Reno, and Pyramid and Winnomucca 
lakes, which he recognized as remnants of the former great conti- 
nental twin lake, Lahontan. He also visited Surprise Yalley and 
determined its character as representing a fault scarp. Later 
in the same year he wrote a paper on the ^^Flora of the Islands 
of the California Coast in Relation to Changes in Physical 
Geography,^’ emphasizing the origin and effect of thcj deep chan- 
nels separating them from the mainland. 

In May, 1888, he gave the inaugural address at ilu'. transfer 
of the Lick Observatory, then just completed, into the custody 
of the University of California. During the siu'-ceeding sum- 
mer vacation he, with his family, once rnorc^ visitud Houth 
Carolina. 

During the summer vacation of 1889 he underiooh an ex- 
tended trip into the Sierra Kevada, entering via Yoseinilc^ Val- 
ley, Tuolumne Meadows, Mono Pass, Mono l^alu', &(^, ground 
already familiar to him, hiii nevertheless greatly enjoyed, in 
company with his son Joseph (who subsequenily became a most 
expert mountaineer) and other University imm. At this time, 
in crossing the hot San Joaquin Valley, he for tlie first iiine fdt 
a waning of his physical endurance. 

In 1890 Le Conte suffered a great shock and loss in the death 
of his brother John, with whom he had been more or less asso- 
ciated and linked in close friendship throughout his life. lie 
wrote for the National Academy of Sciences, of which both 
brothers were members, the mepioir of the life of John Le Conte. 
The years 1890 and 1891 were a period of groat intellectual 
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and scientific actiTity for Le Conte, involving the publication of 
mmierons papers, both philosophical and scientific, as well as 
the revision and repnblication of previous works. He was elected 
president of the American Association for the Advancement of 
Science after thirty years’ absence from its meetings. He was 
also made vice-president of the American committee of the In- 
ternational Geologic Congress, which met at Washington at the 
same time, and in the unexpected absence of the president, Hew- 
berry, he presided at the meetings of the Congress, and there- 
fore had to make an address of welcome to the visiting geologists. 
The subject of this addjess, whiel\ he had to prepare within two 
days, was ^^The American Continent as a Geological Field/’ and 
in it he called the attention of the foreign members specially to 
the greater simplicity of geologic phenomena in the United 
States as compared with Europe, qualifying the American geo- 
logic field to serve as a prototype rather than the* more complex 
European conditions, as had heretofore been done. Here he 
made numerous interesting acquaintances, which were to. serve 
him greatly in a subsequent visit to Europe. 

Having subsequently superintended at Hew York the fourth 
edition of his ^^Elements of Geology/’ he visited his relatives in 
the South,' stopping afterwards at Washington, where he lectured 
l)efore the Philosophical Society on ^‘The delation of Philos- 
ophy to Psychology and to Physiology.” Subsequently, in Hew 
York, he lectured on ^^The Kace Problem in the South” — a 
thorny subject at the time — ^which lie afterwards elaborated more 
fully in a volume entitled ‘^Alan and the State.” 

The regents of the universil.y having given L(‘ Conte a year’s 
leave of absence with full salary, he determined now to fulfill 
Ids wish, long entertained, of visiting Europe. He sailed in 
February, 1892, from Hew York to Genoa,- with Ids wife and 
youngest daughter, Caroline. It was a great event to him and 
was thoroughly enjoyed. From Genoa, Rome was visited, then 
Haples, whose bay he compares to that of San Francisco, whose 
general scenery he considers quite equal, but lacking the clear 
blue water and^the pebbly beaches as well as the historic setting. 
After visiting the usual points of interest, they went north, via 
Rome, to Florence, Venice, Milan; thence, via the St. Qotthard 
Pass and Luzerne, to Zurich^ where he visited the university; 
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thence to Heidelberg and down the Ehine, which, apart from its 
historic castles and cities, he found less striking than the Colum- 
bia, the Eraser, or even the Hudson. After a few days at 
Cologne they went to Paris, where he enjoyed specially the many 
distinguished men he met, mentioning Gaudry, Boule, De Mar- 
gerie, Daubree, Barrois, and others. Professor J aval, the 
ophthalmologist of the Sorbonne, told him that where he (Le 
Conte) differed with Helmholtz in matters relating to sight, Le 
Conte was, in his opinion, altogether right. 

From Paris they went to England, where Le Conte was 
specially delighted to hear his native tongue again. They were 
mostly the guests of Mr. De Friese, a former student at the 
University of California. Among the many interesting men he 
met were Professor Prestwich, whose guest he was for some days, 
Sir Archibald Geikie, Professor Judd, and others; and after 
attending a meeting of the Geological Society he was invited to 
a dinner, at which he met, among others. Sir John Lubbock, who 
showed him much attention. Sir Andrew Clark asked him im- 
mediately whether he was the author of the book on ^^Evolution 
in Its Eelation to Eeligious Thought, which he had carefully 
read and annotated. Cambridge and Oxford gave him the most 
enjoyable experiences. Prof. McK. Hughes entertained him for 
several days at Cambridge, and Professor Eomanes, with whom 
Le Conte had corresponded, invited him to his house at Oxford. 
It appeared, again, that Eomanes had also been especially im- 
pressed with the book on ^^Evolution and Eeligious Thoiight.^^ 

After a much-enjoyed tour through Scotland and shoih stay 
in Ireland, where they visited the Lakes of Killarney, they went, 
via Cork and Queenstown, to Hew York; thence, after ]*)residing 
at the meeting of the American Association for tlio Advance- 
ment of Science, at Eochester, Le Conte retiirncHl directly to 
California. 

In winter of 1892-1893 he visited southern California, lec- 
turing at several points. 

On the 26th of February 1893, being his seventieth birthday, 
the Academic Senate of the University of California gave him a 
dinner in the Maple Boom of the Palace Hotel, San Francisco. 
In June of the same year, being quite unwell, he visited the 
Yosemite Valley, and, thinking it was probably the last time he 
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would see it, he took leave of the familiar cliffs and water-falls. 
He^ however;, saw it several times afterwards. In August he 
went to Madison, IViseonsin, to give his address as retiring presi- 
dent of the American Geological Society. His subject was the 
important paper on ^Alountain Origin/^ subsequently published 
in several journals. 

At the beginning of the year 1894 occurred the Midwinter 
Exposition at San Francisco, where he addressed one of the 
congresses on "^^The Theory of Evolution and Social Progress/^ 
which paper was subsequently i3ublished in The Monist. He 
again spent the summer in the Yosemite Yalley, but this time 
at the hotel, and then, in i^ugust, attended the meeting of the 
American dissociation for the Advancement of Science, at Brook- 
lyn, Yew York. He shortly after became a member of the 
American Institute of Mining Engineers, in recognition of his 
paper on ‘^Tosepny^s Genesis of Ore Deposits.'^^ 

In 1895 he attended the meeting of the American Educational 
Association at Denver, giving an address on ^^The Effect of the 
Theory of Evolution upon Education, published in the pro- 
ceedings of that meeting. In this year he also, after partici- 
pating in the discussions of the ^^Concept of God^^ by the Philo- 
sophical Union of the University of California, wrote the sum- 
mary of his address, which was finally, with those of Howison, 
Eoyce, and Mezes, published in a book by the Macmillans. He 
also wrote, by invitation, a memoir of the life of J. D. Dana, 
which was read at the meeting of the Geological Society of 
America and subsequently published as a bulletin, and also in 
Dr. Gilman^s ^^Life of Dana.^^ 

In January, 1896, he gave up his undergraduate classes, which 
had become excessively large, and thenceforth gave mainly grad- 
uate courses in geology and comparative physiology. This 
change he greatly regretted, for he enjoyed the undergraduate 
teaching; but the revision of examination papers became too 
irksome. 

In this year the students began to take notice of his birthday, 
which until his death was manifested by decorating his room and 
lecture-table and by the giving of some valuable present, among 
which WS'S a portrait of Agassiz. Even when, in 1901, he was 
absent in Georgia, he received a congratulatory telegram from 
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the students; and for a number of years after liis deaths formal 
memorial exercises were held on that day. 

The year 1896 was a very prolific one with liim^ his first paper 
being on Eolations of Biology to Philosopliy.^^ This paper 
was read at a number of philosophical meetings at the Bast alsO;, 
and subsequently published, without his permission, and with 
many misprints, in The Arena. Later he wrote an article en- 
titled ‘^Brom Animal to Man,^’ jmblished in The Monist. In 
summer he attended the meeting of the American Association 
for the Advancement of Science at Buffalo, and presided over 
that of the Geological Society of America, which was notable 
because it was in honor of the sixtieth anniversary of Prof. 
James Hall’s activity on the geology of the State of Hew York, 
Le Conte delivered one of the addresses, which was sul)sequently 
published in Science. 

After supervising the new editions of his '^Elements of Ge- 
ology’^ and his book on ^"Sight,’^ lie early in September sailed 
for England. The special object of this trip was to attend the 
Liverpool meeting of the British Association for the Advance- 
ment of Science, to which he had been specially invited. Hero 
he met many old friends and made a number of new ones — 
among others, Herbert Spencer, who invited him to luncheon; 
also Mr. Carnegie, who invited him to the privileges of the 
Athenseum, in London. 

Le Conte’s stay in England was brief, as he was to be present 
at the sesquicentennial celebration of the College of Hew Jersey, 
on changing its title to that of Princeton Univcwaity. Here the 
title of LL. T). Ws again conferred upon him, and esie(atied by 
him a distinguished honor. 

After the celebration he visited Harvard Ilniversity as the 
guest of his former pupil, Josiah Eoyce, and spent a fortnight 
among many old friends, including Mrs. Agassiz, Alexander 
Agassiz, Mrs. Asa Gray, and James Peirce; dining also with a 
''Berkeley colony” of twenty or more former students. 

After attending the meeting of the Hational Academy at New 
York, in November, he presided at the meeting of the Geological 
Society in December. At the latter meeting he gave an address 
on "Crust Movements and Their Causes, which was .printed 
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as a bulletin of the society and also in the Eeport of the Eegents 
of the Smithsonian Institution for 1896. 

Jinniediately after this meeting he joined his wife and daugh- 
ter in the South, and celebrated his golden wedding at the house 
of his elder daughter, at Scottsboro, only two miles from Mid- 
way, where the marriage originally took place. All the children 
and grandchildren, with many other friends, attended the happy 
occasion, which was still further enlivened by numerous tele- 
grams, presents, and congratulations from the regents and 
faculty of the ITniversit}' of California, and other distant friends. 
Subsequently, on his return to California, a public reception 
was given him and Mrs, Le Conte ])y the alumni of the uni- 
versity, with the presentation of a golden loving-cup, at the 
Hopkins Art Institute; followed later by a dinner given by the 
faculty. 

The summer vacation of 1897 he again passed in the Yosemite 
Valley, his son and daughter camping. He also made an ex- 
cursion to Clouds Eest and the Little Yosemite, and he once 
more thought it would probably be the last time that he should 
see these wonders. 

In 1898 he published a new and revised edition of the “Com- 
pend of Geology^^ and on Charter Day delivered an address on 
“The True Idea of a University, subsequently printed in the 
University Ohronicle. He also contributed to the Philosophical 
Union's discussions on “The Will to Believe," and a paper on 
“The Eeligious Significance of Science." 

During 1899 he wrote and published in the Journal of Ge- 
ofogy \yhat he himself regards as one of his most important 
geological papers, on “The Ozarkian and Its Significance in 
Theoretical Geology," which discusses the important unconform- 
ities and erosions due to extended oscillations of the continent 
at the beginning of the Quaternary era. 

In January and February, 1900, he published, in the Popular 
Science Monthly, a popular article entitled “A Century of Ge- 
ology," wherein he traces the evolution of geologic thought dur- 
ing the nineteenth century; illustrating strikingly its develop- 
ment from mere infancy to the commanding position it now 
occupies among the natural sciences, notably its influence upon 
general scientific as well as philosophical and religious thought ; 
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OTei*eomiiig one after another the various phrases of opposition 
by the invineible logic of its facts and logical inferences tliere- 
froni;, and later substituting for the eataciysnue theories enter- 
tained at first, the conceijtion by Lyell of slow and nieasiired 
agencies, as observed today; which was in its turn modified by 
the recognition of “critical periods” occurring from time to time, 
when changes were rapid and intense. 

Feeling in good health and spirits, despite his 77 years, and 
yearning once more for the High Sierra, lie joined a camping 
tour undertaken by his son Joseph into the Kings Kiver Canon. 
He was in camp for six weeks, part of the time at an altitude of 
11,000 feet and once at 12,000, he being in perfect health all the 
time and greatly enjoying himself. An account of this trip was 
published by him in the October number of Sunset, 1900. 

Having again been given leave of absence for one year by the 
regents, in order that he might attend the congresses of the 
natural sciences which were to meet at Paris at the close of the 
century, he made preparations to go, but gave it up on account 
of the ill liealth of his daughter C-aroline. In Septein])or, nev- 
ertheless, he went to New York with liis wifc‘ to cross the At- 
lantic, but was himself taken ill with the grippe and had to 
I'elinquish the voyage. Pie then went South, to his elder daugh- 
ters home, soon recovered, ■ and spent the winter among his 
children and grandchildren. He still hoped to go to Hu rope in 
the spring, but his wife yearned for home, and they returned to 
Berkeley in March. As his son was to marry in June, he finally 
relinquished the European trip. 

After the wedding, which was also attended by his eldest 
daughter, Mrs. Davis, long a resident of South Carolina, he d(^- 
termined to revisit the Yosemite Valley in eompaiiy with Mrs. 
Davis, who had never seen it. Mrs. Le Conte was anxioxis about 
the efiect of the trip upon his reduced strength, but her ob- 
jections wet*e overcome by his enthusiasm and ardent wishes, 
and so he left home in June, 1901, for his eleventh visit to the 
wonderful valley, via Wawona and the Mariposa Grove. On 
July 3 he arrived at Camp Ouriy, the rendezvous of the Sierra 
Club, somewhat fatigued, hut joyous and enthusiastic as ever. 

Professor Prank Soul6, of the University of California, one of 
his companions on this trip, as he had been thirty-one years be- 
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fore, thus describes the events of these last days of Le Confers 
life : 

“He spent the next two days driving around the valley with 
his daughter and her friends, in walking to objects near at hand, 
or, during intervals of rest, in chatting with his numerous 
friends and the strangers who insisted on meeting him. He was 
geniality and hospitality personified, a Southern gentleman of 
the old school, and undoubtedly his physical strength was thus 
wseverely overtaxed during these two days. The history of his 
earlier trips, his hypothesis of the formation of the valley, and 
geological questions innumerable, were all gone over patiently for 
the edification of his ever-gathering listeners. But nature gave 
out at last. On the evening of July 5 the sad words were whis- 
pered around camp that filear Dr. Joe is very ilL^ He was in 
great physical pain, caused by angina pectoris, but his daughter 
and their intimate friends did everything possible throughout 
the night to alleviate his sufferings. In the morning he seemed 
to be resting comfortably, so much so that his physician left his 
bedside to ])rocure additional medicine from the hotel. At 10 
a. m. Dr. Le Conte turned on his left side. His watchful daugh- 
ter at once noticed a great change coming over his face, and said, 
^Do not lie on your left side, father ; you know it is not good for 
you/ He smiled and uttered his last words in life, Tt does not 
matter, daughter.^ In five minutes he was dead. 

^Dnly 24 hours previously he had visited with his party the 
picturesque Vernal Falls, and while there had good-humoredly 
consented to be photographed, affording the last picture of him 
ever taken.^^ 

Scores of friends quickly gathered, and university students 
and graduates prepared his casket, bound it upon the stage-coach, 
and covered it with laurels and pines. Thus Joseph Le Conte 
set out on his last return from the valley, escorted by his daugh- 
ter and one friend. 

The funeral, which took place on July 13, was a remarkable 
manifestation of the respect and affe'ction in which he was held, 
not only by all connected with the University of California, but 
also by the people of the surrounding cities and of the State at 
large. Many came from long distances to pay this last tribute 
of respect to Joseph Le Conte; the regents, faculties, and 
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students of the iiiiiversity, where all exercises had been sus- 
pended for the day^ and a long line ol‘ carriages formed an im- 
posing procession, accompanying the l)ody to Mountain View' 
Cemetezy, near Oakland, where it was inten*ed alongside of liis 
brother John. A few months later the grave was marked with 
a large granite boulder procured by the Sierra Club from the 
vicinity of the camp where he died, in the Yosemite Valley. 

On August 21 following, at the opening of the academic yeai’, 
memorial exercises were held in the presence of a lai'ge audi- 
ence in the hall of the Harmon G-ymnasium, addresses being de- 
livered by members of the faculty, alumni, and students. Memo- 
rial ceremonies still continue to be observed annually, at the 
University, on February 26, Joseph Le Conte’s birthday, at thc‘ 
foot of a venerable oak dedicated to the two brothers by 1h(‘ 
students. 

Joseph Le Conte is survived by his wife, three daughters,. and 
one son. 

Digest oe Joseph Le Conte's Majou Writings. 

1. SCIENTIFIC PUBLICATIONS. 

A. OeologicaL 

Le Conte’s first geological paper alter his arrival in Cali- 
fornia was evidently suggested by his observations in the Sierra 
Uevada and the Coast Eange, in 1870 and the next succeeding 
years. His ^^Theory of the Formation of the Groat Feature's of 
the Earth’s Surface,” published in tlie Amerumi Journal of 
Science in Hovembei’, 1872, outlines essentially the views which 
he presented more elaborately in later papers on n^latc'd subjects, 
notably in his ^‘^Eeply to the Criticisms of T. S. Hunt” on the 
above paper (1873), and later in that on ‘^Evidences of Hon 
zontal Crushing in the Formation of the Coast Uange of Cali- 
fornia” (1876). In the first of the above papers he formulates 
into a definite theory the ideas theretofore advanced by Hcr- 
shell, Scrope, Lyell, Hunt, and Hall, viz., the solidity of the 
earth’s interior and the aqueo-igneous fusion of the deeply 
buried sediments by the rise of the geo-isotherms. At tin’s point 
Le Conte adds the important suggestion that such fusion (jre- 
ated lines or belts of weakness, which, with the effect of secular 
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contraction of the earth, caused the formation of mountain 
chains within the zones of greatest thickness, and their complex 
folding by lateral j)ressure and upswelliiig. Hunt's reclamations 
of priority are discussed in the second paper, together with clear 
formulations of the essentials of his view^s, and their correlation 
with the occurrence of fissure eruptions and volcanoes in con- 
nection wfith such chains. He also calls attention to the impos- 
sibility of supposing the Appalachian plateau to have been 
formed as a convexity, that form being necessarily a subsequent 
result of an extended ('^epeirogenic’^) upheaval. He sums up 
by tln^ formulation of his theory of mountain formation as 
follo-ws: Accumulation of lines of thick sediments where sub- 
sideiice occurs ; rise of geo-isotherms, causing aqueo-igneous 
sof tening, which determines lines of weakness and yielding ; then 
crushing horizontally and swelling up vertically forms the moun- 
tain chain. But when once the yielding begins, mechanical 
energy is changed into heat, which may thus be increased to any 
extent and produce true igneous fusion. In the last-mentioned 
effect he, with J. D. Dana, accepts the views of Kobert Mallet. 
In subsequent papers as well as in his book on the “Elements of 
Geology,'^ he of course completes this theory by reference to the 
resultant fissure eruptions, followed by the establishment of 
volcanoes as the remnant of the energy of fissure eruptions, and 
the final erosion into the present forms of mountain chains ; but 
he admits his inability to account for the local oscillations of 
level, which are so obvious in the past and are still in progress. 

In liis paper on the “Formation of the Coast Range of Califor- 
nia” (1876) he illustrates, and fortifies by many observations and 
examples, his preyious conclusions. He discusses specially his ob- 
servations of the numerous rounded and elongated, flattened con- 
cretions of the cleavage surfaces of shales, evidently originally 
clay pellets, which have experienced the effects of lateral pres- 
sure and corresponding vertical upswelling. He shows that 
every 2% to 3 feet of original horizontal strata were here com- 
pressed into one foot, with corresponding vertical upswelling. 
Slaty cleavage was here not produced at right angles to the pres- 
sure, owing to the coarseness of materials; but in the foothill 
slates of the Sierra Nevada the slaty. cleavage is nearly through- 
out parallel to the stratification. 
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He also refers to ‘the criticism made by Dana, that lie (Le 
Conte) underestimates the amount of elevation caused by plica- 
tions, and claims that on the supposition of a solid earth, the 
elevation by compression will be the same with as without fold- 
ing, and that if fissure eruptions occur, the same will be true. 

Le Conte’s paper the Great Lava-Flood of the Northwest, 
and the Structure and Age of the Cascade Mountains,” written 
in 1874, after his second exploration of that region, adds im- 
portant illustration and corroboration to some of the points pre- 
viously made by him. In his two explorations he conclusively 
established the enormous extent and thickness of the Northwest- 
ern eruptive sheet, and the beginning of its extrusion toward 
or at the end of the Miocene. He concludes that while a low 
range may have been formed synchronously with the Sierra 
Nevada, in Triasso-jurassic times, it was subsequently over- 
flowed and submerged by the great lava-flow, causing the striking 
contrast between the jagged summit-lines of tlie Sierra and the 
almost level, plateau-like crest of the Cascades, varied only by 
the volcanic cones superimposed upon it. As to the mode of 
formation of the great eruptive sheet, lie accentuates the fact 
that inasmuch as mountain ranges are admittedly loimed as the 
result of lateral crushing and vertical upswelling, it is natural 
that when the stress occurs after a protracted solidification of the 
crust, Assures must be formed and the sub-mountain liquid or 
viscous matter, probably formed by local crushing, must be 
squeezed out. He also calls attention to the differcneci in the 
physical condition of the great eruptive sheet and the vesicular 
lavas erupted by the succeeding volcanoes, in which steam and 
other gases act as a vis a Urgo. He agrees with Dana as to the 
inverse ratio between folded mountain chains and fissure erup- 
tions. 

These papers of Le Conte and those published by Dana in 
volumes 4 and 5 of the Journal of Science form a remarkable 
body of important discussions of mountain-making. While dif- 
fering in some details and in' mode of statement, the essential 
points of the two sets of papers are in agreement, and both turn 
to the contraction of the globe as the necessary moving force for 
the lateral crushing which. is in evidence everywhere. 
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In a later paper (18?8) Le Conte replies elaborately to criti- 
cisms made by Dntton^ combating tbe contraction of the earth 
by cooling as an agency in mountain-making. Later papers on 
the same subject appeared in the Philosophical Magazine (1888), 
in the American Geologist (1889)^ and in the presidential ad- 
dress delivered by him before the American Association for the 
Advancement of Science, 1893. The views there given are those 
embodied in the last edition of his ‘^‘^Elements of Geology/^ re- 
vised by himself in 1902, and do not materially differ from those 
quoted above. 

Le Conte considers as one of his most important geological 
papers that on ^^Critical Periods in the History of the Earth and 
their Eelation to Evolution; and on the Quaternary as Such a 
Period,’^ published in 1877. It is the most comprehensive and 
probably the most widely interesting of his single papers, com- 
prehending as it does the geological, geo-physical, paleonto- 
logical, and evolutionary points of view, including the preemi- 
nent signiticenee of the advent of man upon earth. It is at this 
time the more interesting as, by an unconscious reaction toward 
Agassiz’ contentions, he is lead to anticipate the modern theory 
of ‘^^Mutation” in connection with evolution, designating the 
process as ‘^^the fact of paroxysmal movement of organic evolu- 
tion.” An organism, lie says, may be regarded as being under 
the influence of two opposing forces, the one — ^heredity, rigidity 
of type — conservative; the other, the pressure of changing en- 
vironment and conditions, aided possibly by an inherent tendency 
toward changi\ Tlic latter may for some time aecuinulate but 
make little impression, l)ut finally, the resistance giving way, the 
organic form breaks np into a number of fantastic sports, which 
art‘, at once seized upon by natural selection. If for the word 
^^sports” we substitute ^^mutations,” we have the essentials of 
Do Vries’ views and observations, in which natural selection also 
soon eliminates a number of non-viable mutations. 

The critical periods he discusses are those characterized by 
unconformities in the geological series, which he considers as 
marking changes in the rate of evolution, ^^periods when the 
forces of change are active, instead of potential” as in times 
when conformable rocks are being made. The critical periods 
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are periods of lost records, because they were continental; and 
the farther back we go in geological and hiinian history, the 
longer are the gaps and the more irrecoverable the recoids. The 
hrst and the greatest observable break is that between the 
Archean and the Paleozoic. The former ends with merely 
protozoan life, hardly yet diiferentiated into fauna and flora. 
The primordial record opens wdth a varied and already highly 
oi’ganized fauna, including an enormous evolutionary interval. 
The next general unconformity occurs between the Paleozoic 
and Mesozoic, ^The most sweeping change in the forms of or- 
ganisms that has ever occurred in the history of tlie earth, even 
though partly bridged by the Permian.^^ 

Par less in time and in sweeping character is the lost interval 
between the Mesozoic and the Cenozoic, the Cretaceous and the 
Tertiary. Here conformity is not uncommon, but the break 
in the continuity of the fauna is very great all over the world ; 
the relatively short interval and the great change from the crest 
of saurian development ending the Cretaceous, and the great 
mammalian evolution in the Tertiary, is so great that it can 
only be explained by migration from where marsupial forms 
had existed even from Jurassic times. The disappearance of the 
Cretaceous ocean and its replacement by great lakes in the Basin 
region was doubtless a powerful agency in bringing about these 
changes in America. 

The early Quaternary was also to a marked dcgreci a (jonli- 
nental period, one of great and widespread oscillations, upheaval, 
downsinking and reelevation, with unconformities on a grand 
scale. He discusses this interval specially in a pap(‘r published 
in 1899, ‘'On the Ozarkian and its Signifieaneo in T]i(‘oreiic.al 
Geology,’’ enpfliasizing particularly the important unconformi- 
ties and protracted and incisive erosional activity marking the in- 
terval of time between the latest Tertiary and the earliest Quater- 
nary; when during extended continental elevations there were 
formed the deep and abrupt canons of the Ozark range, the 
senipturing of the coastal plain of the Gulf States, prior as well 
as subsequent to the Ijafayette epoch ; the formation of the now 
submerged river channels of the Atlantic coast, and, greatest of 
all, the excavation of the present river channels of the Sierra 
ISTeyada and of the inner canon of the Colorado. Le Conte esti- 
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mates that this erosional interval must have been quite as iong, 
and probably longer, than the Glacial Epoch itself. There were 
thus great changes in physical geography, permitting inter- 
continental migration of mammals and forcing the retreat of 
organic forms adapted to temperate and warm climates south- 
ward, both on land and sea; with a subsequent return of arctic 
forms northward and upon mountains, where they were left 
stranded in isolation. The disappearance of the great Pliocene 
mediterranean lake separating eastern from western America 
likewise brought about or permitted important changes. Yet 
great as these changes were, they are incomparably less than 
those of previous critical periods, in •which not species but genera, 
families, and even orders appeared and disappeared. The con- 
clusion is that the previous critical periods or lost intervals were 
far longer than the whole Quaternary, or that the rate of evolu- 
tion was far more rapid in those earlier times. 

In view of all the facts, Le Conte claims that the Quaternary, 
as a critical period, should he ^considered as separating the 
Cenozoic from the Present, or Psychozoic, or Age of Man. ^^Yot 
that man was not in existence in the early Quaternary, just as 
fishes existed before the Age of Pishes. • It is the culmination 
of a fauna or flora, not their first beginnings, that should be 
considered as characterizing an ^age.^ 

Yext in importance to the above papers of wide scope and in- 
terest stands that on ‘"The Old Kiver Beds of California,^^ which 
was written by him as the result of an exploration of the Yuba 
River and its hydraulic mines (1880). It suggested to him the 
important idea of a rejuvenation of the Sierra ISTevada at the 
end of the Tertiary — a topic which is more fully elaborated in 
his “Elements of Geology,” pages 501 to 593. 

Ills paper ‘^‘^On Some of the Ancient Glaciers of the Sierra 
Nevada” was based upon his observations, first made in 1874, 
near Lake Tahoe, which he subsequently supplemented elsewhere 
in the Sierra Nevada; convincing himself, among other things, 
of the former occupancy of the Yosemite Valley by a glacier, 
which Whitney had at first believed, but afterwards rejected. 
Le Conte bases his conclusions upon the general forms of the 
rocky sides of the valley and the characteristic lake-meadows 
marking the retreat of the glacier, even though moraines and 
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scorings are not much in evidence. The rapid weathering of 
the Yosemite granites would inevitably obliterate the latter in a 
relatively short time. Investigations made since in other parts 
of the Sierra have clearly proven the former presence of numer- 
ous glaciers of vast extent in the principal valleys of the Sierra, 
and Le Conte, as well as the writer, thinks that there is good 
evidence that even the Coast Eange was at one time glaciated. 

In 1881 he, in company with Professor Kising, of the Uni- 
versity of California, made a special examination of the ^bSiil- 
phur Banks"" quicksilver mines, where he saw cinnabar vein- 
formation in actual progress. These observations were discussed 
in a paper published in 1882 in the American Journal of Sci- 
ence. In that year he also made another trip to tlie Yosemite 
Yalley, and while there heard of the discovery oE the ‘Uarson 
Footprints which he examined, together with the Steamboat 
Springs of Nevada. He determined the footprints to be those 
of animals of late Tertiary age. The results of these inves- 
tigations were published in 1883. 

B. Biological Wriiings. 

Le Conte’s book on ^'Sight,” first published in 1881 and again 
in 1897, as volume 31 of the International Scientific Series, by 
the Appletons, is perhaps the most striking illustration of the 
accuracy of his habit of observation, and the best refutation of 
the criticism made of his geological work by sticklers for spe- 
cialization, viz., that he failed to show himself a good field geol- 
ogist. Undoubtedly his bent of uiind lay ratlu^r in ih(‘- direction 
of generalizations from facts, whethei* observed by himself or 
others; but when he needed additional facts for his purposes, no 
one was more apt and ingenious in devising and caiwying out the 
needful experiments and observations. Tbo power and faculty 
of generalization is infinitely more rare and fruitful than that 
of narrow specialization, but it nowise impairs, necessarily, that 
of accurate observation. It is when superficial knowledge at- 
tempts generalization that discredit does and should attach to it. 

As regards vision, he was specially qualified by the possossion 
of excellent, strong, and normal eyes, which lasted unimpaired 
to the last; enabling him, with the aid of persistent practice, to 
execute with little difficulty experiments that had failed with 
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others, and the failure of which had been made the basis of in- 
correct interpretations of the phenomena of binocular vision 
especially. Thus, at his first view of the stereoscope devised by 
Wheatstone he at once perceived the incojrectness of WTieat- 
stone's subjective interpretation of the stereoscopic effect, being 
enabled to see the real and the phantom images simultaneously 
by simple change in the adjustment of the eyes. His book con- 
tains a wealth of experiments easily executed by persons with 
normal eyes, and most convincing in their results, yet difficult or 
impossible to some persons, especially to those not accustomed 
to close objective perception and analysis thereof. 

Accepting the correctness of the experimental results as given 
by Le Conte — and, so far as the writer is aware, they have not 
been successfully controverted in any material points — the clear- 
ness, s implicit}”, and cogenc}" with which he presents even the 
most intricate plienomena and principles of vision are remarkable. 
Hnlike many other treatises on subjects admitting of a strictly 
mathematical presentation, such as is given in most treatises on 
optics, Le Conte abstains as much as possible from the intro- 
duction of mathematical formulai, which are after all only the 
gra[)luc expression of truths or principles that can be formulated 
in words ; even ilnvugh the exact quantitative I'clations require the 
niathiunatical form for their expression. Le Conte himself con- 
siders Ids work on vision as among the best and most important 
he has done. 

Any detailed discussion of the points wherein Le Conte has 
niodihed or changed or added to the definitions and explanations 
of ju-evioiis writers would 1)(‘ out of place here, but among the 
most ])rominent may be mentioned Ids explanation of stereo- 
scopic vision in connection, with the true theory of binocular 
perspective ; of the true nature of the horopter ; the demonstra- 
tion of certain fundamental physical phenomena in binocular 
vision, and the devising of a new mode of diagrammatic repre- 
sentation based thereupon. Also the explanation, for the first 
time, of certain peculiarities of phantom planes. 

In the book ‘^^Ontlines of the Comparative Physiology and 
Morphology of Animals, Le Conte’s point of view of broad 
culture as the proper precursor to specialization and minute 
analysis is prominently exemplified. The book, which embodies 
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mucli of his other biological work, represents what might be 
called Ms as well as his students’ favorite course, the one which 
more than any other attracted his audience and which, so far 
from discouraging concurrent or subsequent detailed work on 
their part, served conspicuously to attract students to special 
higher courses by the lively interest created in their minds — 
interest such as setting them down at once to a dissec ting-table 
or museum case would never have brought about or sustained. 
The bearing of their subjects of study upon familiar living, 
moving objects and their correlations is ever that which inter- 
ests pupils most, from childhood to maturity, and such interest 
is the best basis for earnest effort and success. The book serves 
admirably to avoid "^The serious danger that ... in mi- 
croscopic clearness but narrowness of our knowledge we lovse that 
general view of the whole, which alone gives significance to any 
knowledge.” 

The method of treatment also is peculiarly well adapted to the 
sustaining of interest throughout. Instead of the iron-clad 
academic consistency which has led some of our text-book writers 
in botany, for instance, to begin with the nearly invisible micro- 
scopic domain of unicellular organisms, because of the simplicity 
of structure, Le Conte throughout begins with the h(‘si-known 
though most complex foriti — inau — and ihon us(‘s the simplili- 
cations found in descending to the lower organ isms to elucidat e 
the complex structures and functions in the highcu* animals, for 
each organ or functional complex. This method may not con- 
form to the latest doctrines in the matter of instruction, but it 
was notably and conspicuously siu^eossfiil in acc^omplishing the 
essential prime objects of all instruction. T]\e interest was in- 
creased by the final summary of evolutional developtnent in tlu‘ 
subject of each chapter or functional subdivision. Just as the 
evolutional idea when broached by Darwin brought about a quick 
revival of interest where' previously there had been fatigue from 
the multitude of dead, dissociated facts accumulated by inves- 
tigators in the biological sciences, so the same idea is most fruit- 
ful in creating and fostering the interest of pupils under in- 
strnction in universities or even high schools. 

As is natural, the subjects of sight and of the glycogenic func- 
tions of the liver, on which Le Conte had made special investi- 
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gations^ are given great prominence, and the presentation of the 
subject first named is perhaps the most lucid and cogent that 
can be given within the space allowed bv the plan of the book. 
The discussion of the kidneys and liver and their functions, in 
the chapter on ^Tvatabolism,""' are among the most interesting in 
their suggestiveness. There is manifest throughout an evident 
relish of the subject, traceable to his ‘^^first love” in studjdng 
under Agassiz. 

G, Philosophical Writings. 

As may be seen from the list of his writings given at the end 
of this memoir, Le Conte dwelt and wrote frequently, almost 
tliroughout his life, upon philosophical subjects. These writings 
lu‘ fortunately gatlieretl into permanent forms in later years, so 
that his views may be considered as quite fully represented in 
them. It would be of interest to follow through those papers 
the gradual development and change of his ideas in this direc- 
tion ; but to do so lies beyond the scope of this memoir. In his 
two books, “^^Eeligion and Science,” 1873 (reprinted in 1902), 
and ^^Evolution and its Eelation to Eeligious Thought,” 1888 
(second edition, revised, 1892), Le Conte summarizes his dis- 
cussions and views on these subjects, in which he felt the deepest 
inler(‘si. Hence an analysis of these books perhaps gives a better 
insight into his mental attitude than any other part of his works. 

In these discussions he has, probably more than any other man, 
contributed toward the formation of a sane public sentiment, and 
io the removal of unfounded prejudices against the doctrine of 
evolution from the minds of well-meaning persons. His funda- 
mental thesis and deep conviction was that, under a correct inter- 
pretation of both, there cannot be any contradiction between the 
Book of Hature and the Book of Eevelation. His consistent 
vindication of the claims of our spiritual nature as against the 
materialistic doctrines secured for him, himself a scientist of 
distinction, a respectful hearing^ where mere scholastic discussion 
or dogmatic assertion, indulged in about equally on both sides, 
produced little or no impression, thus leaving the conflicting 
opinions unchanged. 

Of the two books mentioned, the last-named, in which the 
fruitful idea of evolution is the keynote, is doubtless the one 
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whicli, coming just at the right time, had the widest influence, 
evolution being then the topic foremost in the public mind, and 
the contested sign of the times. The former book, however, had 
rendered important service in preparing the ground for the sub- 
sequent discussion, the importance of which is evidenced by the 
publication of many magazine articles and several books by dis- 
tinguished scholars, both in America and abroad. 

The attitude taken by Le Conte in his book on ^"Keligion and 
Science^^ may be thus summarized from his own diction : 

The whole universe of space and time, the whole external 
world, is so much of the Divine thought as has been realized by 
the Divine will. The scientific study of nature not only cannot 
destroy, but does not even diminish, the mystery of existence; 
it only increases our sense of the awfulness and grandeur of its 
mystery. 

Claiming the constant immanence of God in nature, and that 
nature itself is a divine revelation, and reveals also very clearly 
the close connection of the spirit of man with the animating 
principle of brutes, through this with the vital principle of 
plants, and through this, again, with the physical aud chemical 
forces of nature, he claims that the geiua^al forces of nature are 
an effluence from the Divine Person; that this dilfiised DiviPe 
energy throughout all time individuated iisell* more and more, 
until finally it assumed complete individuality, or separate entity 
or personality, in man; that throughout all geological time spirit 
remained, as it were, in embryo, gradually developing within the 
womb of ISTaturc until it came to birth in man, and bec*.amo capa- 
ble of independent life. This idea of complete spiritual individ- 
uality includes every other characteristic of man — self-(^ons(dous- 
ness, free will or free agency, moral nature, moral responsibility, 
immortality, which he considers convertible terms. Probation, 
he says, is the necessary result of maifls free agency. External 
nature is a revelation of the Deity, but it is not so clear as 
to compel faith in all men; it is, however, so related to his nature 
that it becomes a touchstone of his moral character. It depends 
entirely upon the temper in which man approaches the stxidy of 
nature, what his free will chooses to find there, whether he sees 
in it a living God or only a dead mechanism. The universality 
and invariability of law in every realm of natixre, extending even 
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to the inner realm of consciousness, does not anniliilate tlie free 
will of man; it onl}^ limits it to its legitimate domain. 

The word "'evolution'" occurs repeatedly in this book, but with- 
out any special em2)hasis. As stated by himself, Le Conte was 
at that time and for a number of years afterward, only a ^'reluc- 
tant evolutionist,” the result of his training under Louis Agassiz. 

In "‘Evolution and its Eelation to Eeligious Thought^^* Le 
Conte enlarges upon the detail, illustrations, and proofs of the 
views given in the former book, but without materially changing 
his fundamental concepts. The first of the three parts of the 
book discusses evolution in general, followed by a chapter show- 
ing tlie fundamental role of Louis Agassiz in laying the basis of 
the doctrine, although refusing to follow it out to its necessary 
consequences. Part second deals with the evidences of the truth 
of evolution, with a wealth of illustrative examples, presenting 
again the three series mentioned in earlier papers, viz., the nat- 
ural-history series, the embryonic or ontogenic series, and the 
geological or paleontological series, each in their most forcibly 
convincing features; laying great stress upon the light shed on 
the entire subject by geographical distribution. These presenta- 
tions of facts are preliminary to the third part of the book, which 
treats more directly of the “Eelation of Evolution to Eeligious 
Thought.” 

Eecognizing that the actual effect on human life is, or ought to 
be, an important element in our estimate of the truth of any 
doctrine, Le Conte states as postulates three processes — ^the 
cognition of external phenomena through the senses ; the elabora- 
tion of these facts by the intellect, constituting knowledge; and 
the outgoing of this knowledge into the world as right or wise 
conduct. All three are equally iihportant and necessary. Scien- 
tific workers are apt to consider only the first and second as 
necessary; metaphysicians only the second and third. From 
these omissions arises largely the so-called conflict between re- 
ligion and science. In disregard of the first postulate, the cry of 
"^Volf” has been raised at the enunciation of each one of the 
fundamental laws of nature now universally recognized. It has 
been so likewise with the law of evolution, and the alarm has 

* Tfie writing of this book was originally suggested to Le Oonte by 
Henry Ward Beecher. 
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been jn’oved as groundless as in the other eases. Evolution ac- 
cording to law has no bearing upon materialism, any more than 
has the law of gravitation; it simply defines the manner in which 
contrary to preconceived notions, tlie development of nature has 
actually occurred. The bar to the speedy settlement of this con- 
flict is pride of opinion, self-conceit, dogmatism. The last is not 
merely on the theological side; modern materialism has outdone 
the theologian in this respect; but the theologian will of neces- 
sity have to change his base so as no longer to pin essential 
religious truth to unessential, merely dogmatic traditions. 

According to Le Conte’s view, the phenomena of nature are 
naught else than objectified modes of divine thought; the forces 
of nature naught else than different forms of one omnipresent 
divine energy or will; the laws of nature naught else than the 
regular modes of operation of the divine will, invariable because 
God is unchangeable. Science is the systematic knowledge of 
these divine thoughts and ways — a system of natural theology. 
According to this view, there is no real efficient force but spirit, 
and no’ real independent existence but God. 

^Gt may indeed be that we cannot live and work in the con- 
stantly realized presence of the rnfinite; that in our practical 
life and scientific^; work we shall continue to think of natural 
forces as efficient agents; but this attitude of mind, like our work- 
clothes, must be put aside when we return hoiiie to our inneny 
higher life, religious and philosophical.” 

Le Conte proceeds to enforce and illustrate this view quite; 
elaborately, coming back to and vindicating the somewhat dis- 
eredited term ^Vital force,” or principle, as fully justified by its 
representing a distinct form of force. 

> ^"Nature, through the whole geological history of the earth, 
was gestative mother of the spirit, which, after its long embryonic; 
development, came to birth and independent life and immortal- 
ity in man. . . . Without spirit- immortality this beautiful 

cosmos, which has been developing into increasing beauty for so 
many millions of years, wlien its evolution is completed, would 
be precisely as if it never had been, an idiot tale signifying noth- 
ing. . . . If man’s spirit were made out-of-hancl, why all 

this elaborate preparation by evolution of the organic kingdom?” 

Answering the objection that the views advanced imply panthe- 
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ism, Le Conte says tliat this can only happen through the one* 
sided pursuit of purely scieniitic or material lines of reasoning, 
as against the spiritual. Xo one can form a clear conception as 
to how iimnaiienee of the Deity in nature is consistent with a 
divine personality ; yet we must accept both, because we are irre- 
sistibly led to each of these by different lines of thought. We 
must accept immanence without pantheism, and personality 
without anthropomorphism- Our own self-conscious personality 
behind brain phenomena compels us to accept consciousness, will, 
thought, personality behind nature. By a necessary law of 
thought this concept gradually expands without limit, until it 
reaches the thought of an Infinite Person. Jnst as in the case 
of time and space, we are compelled to recognize, without under- 
standing, their illimitableness. 

In discussing the tw'o views of man's relation to nature — the 
one, that he alone, having an immortal spirit, is immeasurably 
removed from the animal world; the other, that he is merely the 
highest member of the order of primates, which includes the 
apes — Le Conte admits the measurable justification of both, the 
first from the psychical, the second from the strnctural point of 
view; the two views are not irreconcilable. Observing physical 
and chemical brain-changes, no matter how closely associated 
with mental or even localized activities, we are still as remote as 
ever from knowing how such changes bring about consciousness, 
thought, emotion. There is doubtless a relation between physical 
and psychic phenomena, but not in tliq same sense in which we 
use these terms in physical science. And we cannot bridge the 
gap between the animal and man without in the end logically 
attributing an immortal spirit to plants also and incurring a 
reductio ad ahsurdum. Le Conte believes that the spirit of man 
was developed out of the anima or conscious principle of animals, 
and this again out of the lower forms of life-force, and this in 
its turn out of the physical and chemical forces of nature; and 
that at a certain stage in this development, viz,, with man, it ac- 
quired the property of immortality, precisely as now, in the 
individual history of each man, it progressively acquires the 
capacity of abstract thought. This rise to a higher plane he 
manifestly considers as occurring somewhat like the ^hnutations^^ 
now well known and accredited, and also quite unexplained. 
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“With every ikav birth of the universal ent‘rgy into a higher 
plane^ there ajjpear new, unexpected, and to previous experience 
wholly unimaginable properties and powers. Why may not hn- 
niortality lie one of these?" 

It is evident that the idea of a eausaJ nexus between successive 
phenomena is a primary conception, and therefore ineradicable 
and certain. In childhood and in the uncultured races, external 
forces take the form of a personal will residing in each object 
(fetichisin). The next form is that of several personal wills 
controlling each the plienoinena of a different department of na- 
ture (polydieism). Finally, in the highest stage of culture, it 
takes the form of one personal will controlling the phenomena of 
the whole cosmos (monotheism), anthropomorphic to the un- 
scientific mind. ‘^‘^But anthropomorphism has been driven from 
one department to the other by science and evolution, and to 
those folowing this line of thought alone, the pliononiena of na- 
ture are relegated to forces inherent in matter, and the material 
forces are made to invade even the realm of consciousness and 
reduce this also to material laws. But a rational philosophy ad- 
mits these two antithetic views and strives to reconcilt‘ and (iotu- 
birie them. This reconciliation, so far as it is ])ossiblo for us, is 
found in a personal will itnnianenl in nalfi.ra and (hd.vrminltuj 
.directly all Us phenomenaf'' 

The idea of the causal nexus also determines that of design: 
adaptation of means to ends is in our experience the result ol! 
thought, and we cannot conceive it to result otherwise. It is 
‘impossible to conceive of adaptive structure without assuming 
intelligence as the cause. The effect of science cannot be to de- 
stroy this primary conception, which is ineradicable, but can only 
exalt and purify our conceptions of the Designin’. 

Le Conte finally considers the relation of (wolution to tlu^ 
problem of eyil. External, physical evil prcwails throughout thc^ 
animal kingdom, as evidenced in tlie struggle for existence. It 
is there a condition of effective evolution, and miglit be consid- 
ered a good in disguise. But organic evolution, completed in 
man, was transferred to a higher plane, and (iontimioa as social 
evolution. Unconscious material evolution according to neei^s- 
sary law is transformed into psychical evolution, a conscious 
voluntary progress toward a recognked goal and according to a 
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freer law. But tlie fundanaental conditions of evolution have not 
changed ; man is siiiTonnded on every side with what at first 
seems to him an evil natural environment, against which he must 
ever struggle, or perish. AVliat is the only coneeivahle remedy? 
It is knowledge of the laws of nature, and thereby acquisition of 
powder over nature. But increasing knowledge and power mean 
progressive elevation in the scale of psychical being also. The 
evil of physical disease can also be controlled by knowledge, the 
achievement of which also serves to elevate the plane of the 
mind. Thus, altogether, ma}" we not generalize and say that 
physical evil is good in its general effect? 

As to moral evil, the case is not so clear. Yet the course of 
human development, whether individual or racial, is from inno- 
cence. a pre-established harmony of spiritual activities, to virtue, 
self-established, through more or less discord and conflict. Here 
again, knowdedge of the laws of God and obedience thereto is the 
remedy — the will to know and the effort to obey them. We can- 
not conceive of a moral being without freedom to choose; we 
cannot conceive of virtue without a successful conflict with 
solicitations to debasement. It is because these solicitations are 
so strong, and often overcome us, that we regard these themselves 
as essential evil, instead of our w^eak surrender to them. All evil 
consists in the dominance of the lower over the higher- True 
virtue consists, not in tlie ertirpation of the lower, which means 
asceticism, but in its subjection to the higher, for the higher is 
nourislied by its connection with the more robust lower; and the 
lower is purified, refined, and glorified by its connection with 
the diviner higher, and by this mutual connection the whole 
plane of being is elevated. It is only by action and reaction of 
all parts of our complex nature that true virtue is attained. 

Le Conte’s early view of the older methods of metaphysics, 
formed as the result of reading many philosophical books, may 
be thus formulated: ^^Metaphysics ever strives after ultimate 
truth, which^ is unattainable, and of course fails de- 

ludes us with promises of absolute knowledge, food for the 
gods; cheats us with gilded apples fu^ of ashes. It is indeed 
only mental activity, and will continue to be so until scientific 
methods are adopted by metaphysicians.” 

It will be seen, however, that later he abated somewhat the 
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rigor of his disapproval and actively participated in the discus- 
sions of noted metaphysicians. These discussions were largely 
oralj and occurred in the meetings of the Philosophical Union 
at the University of California; a limited number of them 
passed into print in permanent form. xVniong these the most 
interesting is the book containing the discussion between Eoyce, 
Howison, Le Conte, and Mezes on ''The Conception of God.'' 
Le Conte's latest (printed, but not published) discussion is ^ 
paper entitled “Evolutional Idealism," giving his view of the 
relations between God, nature, and man, and his coneejDtion of 
the ether as the substratum upon which the human spirit is 
developed, and from which, after death, may be derived the 
spiritual body, which he postulates as the condition of personal 
immortality and without which a perceptionless spirit — imoui 
disembodied thought without personality — would seem to be 
offered us. There appear from this to be three kinds of “sub- 
stance" — gross matter, ethereal matter or ether, and energy, i. e., 
spirit. The ether is indissolubly associated with all forms of 
energy, such as light, electricity, heat, chemism. Life is a foiaii 
of energy, so the ether is also the life-bearer. Now spirit is just 
essential energy itself, and therefoi^' the ether must bo aswsoci- 
ciated with spirit; so it is also the spirit-hearer. Life and spirit 
differ from all lower forms of energy in being individuated, i. e., 
endowed with self-activity. All three substances are progress- 
ively individuated in evolution : Energy completely individuated 
is created spirit; the ether, the energy-hearer, individuated, would 
he the ethereal (or spiritual) body; gross matter, as external 
vestment or habitation, is individuated into the live material 
body. The latter completes its organization in animals ; bxit the 
ethereal body completes its organization only in man, pari passu 
with the individuation of spirit. 

The material body is the matrix for the organization of the 
ethereal one; the brain seems to be the womb in which the ether 
becomes organized into the ethereal body. This organization, 
however, remains incomplete until, in man, the cooperation of' 
self consciousness and free will begins. 

“All this," he adds, “may seem but a sort of refined material- 
ism. Not so. On the contrary, it is consistent with the most 
thoroughgoing idealism, for both gross matter and the ether are 
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but manifestations of tlie Divine Spirit in the self-conditioning 
forms of his consciousness called time and space — are but differ- 
ent grades of a downward effluence from the Divine Person ; an 
effluence which again rises, hy progressive organization in con- 
nection with the corresponding individuation of a finite portion 
of Divine Energy, to the plane of the spirit from which it came. 
The whole universe of created being is thus an evolutional series, 
every term of which is a form of the energy of spirit.^^ 

Howison* comments thus, in part, upon the “Evolutional 
Idealisnf’ of Le Conte, as set forth in the preceding abstracts: 

“I confess that by the lucid force of Dr. Le Conte’s reasonings 
and the great beauty of his conclusions I am constantly tempted 
to yield him my entire assent. It is only by the low murmurs of 
half -sup pressed conviction that I am roused from this state of 
fascination to take up again the task of rigid thought- But 
. . . I will say that the stability of his system depends, I 

think, upon two things: Eirst, whether it supplies sufficient 
proof that the Immanent Energy which is the cause of evolution 
is indeed a Cosmic Consciousness; second, whether, if real, hav- 
ing — as it must have — the attribute of immanence in nature, it 
is compatible with the freedom and the personal immortality at 
which the system aims.’^ In discussing these two points, Howi- 
son further says: “As regards the first of these questions, I feel 
bound to say that the proof offered for the Cosmic Conscious- 
ness seems to me insufficient,’^ going on to state his reasons for 
this opinion. On the second question, he says: “I cannot see 
how a Cosmic Consciousness, with its intrinsic immanence in 
nature, can be reconciled with true freedom at all; and its con- 
sistency with an immortality truly personal is to me beset with 
obscure alternatives, between which either the certainty or else 
the value of the life to come vanishes away.” 

Both these posjtions are extendedly argued by Howison in the 
sequel, and still farther in the volume of essays separately pub- 
lished hy him under the general title “The Limits of Evolution.” 
In the first of these he dwells with special emphasis upon the 
“unbridgeable gaps” which, he claims, exist between inorganic 
and organic nature and between the natural and spiritual 

“^The Oonception of God, p. 115. 
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worlds, interrupting tlie continuity of evolution ; and he under- 
takes to show that there is a hirther break between physiological 
and logical genesis. 

Eoyee says: must frankly confess that . . . 1 have 

never been able to give to this doctrine (of evolution), justly 
central as it is in the world of recent empirical science, the far- 
reaching, the philosophical, the universal significance which Le 
Conte still attributes to this aspect of reality. Evolution is, to 
me, not a process in the light of which we can learn much either 
concerning the Absolute, or concerning the relation of the eternal 
to the temporal world.^^ 

It is, of course, beyond the province of this memoir to at- 
tempt the settlement of such an issue as this between Le Oontc‘ 
and these critics, whom he himself considered well qualified for 
their task. Le Conte at all events was in no wise disconcerted by 
their contentions. In the introduction to ^^The Conception of 
6od^^ he authorized the editor to say, in his behalf, that 1 k' 
^^came out of the whole discussion, with its objections to his own 
system on all hands, without feeling that he must retract or ma- 
terially alter the propositions which give it a distinguishing 
character.’’ The writer of this memoir may add that in conver- 
sation with him, Le Conte repeatedly said that in the farther 
cooperative progress of science and philosophy, the alleged gaps 
would be sure to disappear. 

xm OONTE'^S OWN ESTIMATE OE UTS LTPX^-WOITIC. 

In concluding his aixtobiography, Le Conte gives the following 
summary estimate of his life-work: 

‘^^And now, looking back on a long life of incessant activity, 
what have I done of value to the world? what have I added to 
human thought? what influences for good may I hope to leave 
behind me ? 

In science, touching only the most important points: 

^^{a) My paper in 1859 on ‘^The Correlation of Physical, 
Chemical and Vital Force’ gave, I think, both impulse and 
greater definiteness to scientific thought on that subject. Car- 
penter in the last edition of his Physiology giv(vs me credit for a 
distinct advance in this subject. 

My researches on the phenomena of binocular vision I 
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am sure did clear up thought in thk field. I claim^ and have 
generally been accorded, the credit of several original thoughts, 
which have remained a permanent possession of science: (1) 
The demonsti’ation of the real nature of the Horopter; (2) the 
demonstration of the true nature of the theory of binocular per- 
spective; (3) the demonstration of certain fundamental physical 
phenomena in binocular vision, and the devising of a new mode 
of diagrammatic representation based thereon. These phenomena 
had been observed by some, but not understood; their explana- 
tion had been hinted at by others, but not clearly brought out: 
(4) the explanation, for the first time, of certain peculiarities of 
phantom planes. 

( c ) In geology, I believe some real, substantial advance was 
made in my series of papers (1) on the structure and origin of 
mountain ranges; (2) on the genesis of metalliferous veins; (3) 
especially in that on critical periods in the history of the earth; 
(4) on the demonstration of the Ozarkian or, better, the Sierran 
epocli as one of great importance in the history of the earth. I 
might mention several others that are of prime importance, but 
I am willing to stand by these.* 

'^(d) In l)iology, iiiy views on glycogeny, although not yet 
certain, have undoubtedly contributed to clearness of scientific 
thought on that important subject. 

^TT. In philosophy: 

look back with especial pleasure on my writings on evolu- 
tion. I lay no claim to the discovery of new facts bearing on the 
theory of evolution, but only to have cleared up its nature and 
s(^o])e, and especially to have shown its true relations to religious 
thought. It is well to stop a moment to show the roles of differ- 
ent thinkers in the advance of this subject. Leaving out of con- 
sideration mere vague philosophic speculations, like those of the 
ancient philosophers, and of Swedenborg in more modern times, 
I would say that the rdle of Lamarck was to introduce evolution 
as a scientific theory; that of Darwin, to present the theory in 

*Le Conte’s omissioxi to mention in the above list his impoi'tant ex- 
ploration and delimitation of the ‘'Great Lava Flood of the North- 
west” and the “Structure and Age of the Cascade Mountains” is char- 
acteristic of his slight regard for mere detail work as against the 
philosophical discussions and conclusions based thereon. 
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such wise as to make it acceptable to and accepted b}" tlie scieii- 
tific mind; tliat of Huxley, to fight the battles of evolution and 
to win its acceptance by the intelligent 2)opular mind; that of 
Spencer, to generalize it into a universal law of nature, thus 
making it a philosophy as well as a scieiitifie theory. Finally it 
was left to American thinkers to show that a materialistic impli- 
cation is unwarranted; that evolution is entirely consistent with 
a rational theism and with other fundamental religious beliefs. 
My own work has been chiefly in this direction. In my lec- 
tures in 1872 on ‘^Religion and Science’ I might be called a re- 
luctant evolutionist; yet even then, in the sixteenth chapter of 
the book, I tried to show the mode of origin of the spirit of man 
from the psyche of animals by a ])r<)cGSs of evolution. In a few 
years, however, I was an evolutionist, tliorongh and enthnsi- 
astic. Enthusiastic not only because it is true, and all truth is 
the image of God in the human reason, hut also because of all 
laws of nature it is by far the most religious — that is, in accord 
with religious philosophic thought. It is, indeed, great tidings 
of joy whicdi shall be to all peo])les. Woe is me if I preach not 
the gospel ! Literally, it can l)e shown that all the aj^parcntly 
irreligious and materialistic implications of science are reversed 
by this last child of science, or rather this daughter of the mar- 
riage of science and ])hiloso})by. During all my liFe 1 hav(‘ 
striven earnestly to show this; my book on d^lvolntion and Its 
Relation to Religious Thought’ is the embodiment of the result 
of these strivings, although I believe that if I wrote it agaiti T 
could add much to the argumeni.. I began this lino of thought 
in 1871, and believe, and therefore claim, iliat 1 was the pionc'cr 
in the reaction against the materialistic and irreligious implica- 
tion of the rloctrine of evolution. 1 look with groatoi- plc'usuro 
on this than on anything else that T have done. At fhvst I suf- 
fered some, hut not much, obloquy on the part of the extreme 
orthodox people ; hut I have lived to see this pass away, and all 
intelligent clergymen coming to my position. 

^^All, or nearly all, of my philosophic writings are more or less 
connected with the doctrine of evolntion, and T regard those as 
among the most important of my writings. Indeed, one of my 
friends thinks that the best and most permanent that I have 
done is in the domain of philosophy rather than in that of sci- 
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enee proper. But he is a philosoplier ; perliaps ni? scientific 
friends think differently.” 

It would be of interest to quote, as corollaries to Le Conte's 
estimate of his own work, given above, from some of the numer- 
ous obituary articles published in magazines and periodicals 
shortly after his death; but to do so would exceed the limits of 
this memoir. Among them may be specially mentioned those 
written by several of his colleagues: Professors T. K. Bacon,* 
S. B. Christy, f A. C. Lawson,* and J. C. Merriam;* Chas. M. 
Bakewell,* of Yale, and Josiah Eoyce,t of Harvard. That of 
the latter, formerly Le Conte's pupil, is one of the most inter- 
esting and is in paH as follows : 

^“•His wealth of knowledge, his instinct for order and lucidity 
of reflection, have indeed always remained my hopelessly distant 
ideal. I believe in the world's unity, and by indirect proof feel 
sure of it ; but the world of facts will never seem to my unaided 
thought as perfect and as clearly visible a union of the one and 
many of harmonious principles and of multitudinous empirical 
illustrations as it seemed to me while I listened to his lectures.” 

All these articles alike bear witness to Le Conte’s intellectual 
greatness and tlie lovableness of his character. 

Space forbids further quotations from others. The writer’s 
own estimate,* written under the first impression of the news 
of Le Conte’s death, summarizes the views still held by him : 

“The death of Dr. Joseph Le Conte removes one of the fore- 
most thinkers and scientific men of the time ; one whose writings 
and modes of thought have influenced the progress of science, 
and of scientific as wdl as popular o])inion, throughout the civil- 
ized world. He was prominent in the now fast-thinning ranks 
of those who, like Louis Agassiz, J. D. Dana, and Asa Gray, in 
the Hew, and Lyell, Oersted, Darwin, and Wallace, in the Old 
World, thought and found it not only possible, but necessar^y, 
to be something more than specialists in^ one domain of science, 
in order to understand its full meanings and bearings upon other 
branches and its place in the world-plan. Le Conte never 

*University of California Magazine, September, 1901. 

fTrans. Am. Inst, of Mining Engineers, Mexican meeting, Novem- 
ber, 1901. 

$ International Monthly, September, 1901. 
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doubted the existence of such a plan^ and he looked upon nature 
reverently as one part of its manifestations ; but without under- 
valuing for a moment the other, the spiritual part, which is now 
so commonly cast aside as a mere ^property of matter in an ad- 
vanced state of evolution;’ while, on the other hand, there are 
still those who claim to evolve its nature from their inner con- 
sciousness, independently of observed phenomena. Le Conte’s 
early education and experience as a physician laid the founda- 
tions of the broad knowledge which later made him equally at 
home in the purely ph3"sieal sciences and in the biological field. 
While his geological writings are, perhaps, best known to the 
American public through the wide use made of his books on that 
subject, both in universities and in the secondary schools, his 
early and warm advocacy of the doctrine of evolution has prob- 
ably served most to make him known and appreciated in tlie Old 
World, where he was warmly welcomed and honored in scientific 
assemblies, among the foremost men. 

^^t is sometimes said that those who undertake to giuieralize 
in science are apt to be unable to make accurate olisorvations 
themselves. While this is true in some cases, it was (certainly 
otherwise in that of Le Conte. His scientific writings and 
special papers show an eminent ca])acity for close observation; 
yet his glance was always upon the l)earings of what he saw, 
upon general problems rather than ujion the minor details of 
each field of view, which he was quite content to leave to oth- 
ers. At the same time, he had the true scientific', spirit, in the 
absence of all dogmatism and the remdinoss at all times to 
consider candidly any observations or opinions at variancte 
with his previous conclusions. He considered the cniltivation 
of the spirit of truthfulnc^ss, candor, and rc^adiness l.o revises 
one’s opinions and conclusions avS constituting one of ihe 
strongest claims of natural science as an educational factor, 
in contradistinction to the acceptance of mere opinions and 
precedents that is so common a result of exclusive literary and 
philosophical study. The personal gentleness for which he 
was so well known and beloved was deeply grounded in the 
a])senee of any claim to infallibility for himself. 

^Tt is not easy to overestimate the influence ho has exerted 
in rectifying the popular idea that the doctrine of evolution 
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necessarily tends to materialism, if not atheism — a misconcep- 
tion of its true import which is iinfortimately still shared by 
the extremists both on the scientific and religions side. 

‘^hls shovm above in the discnssion of his philosophical views, 
Le Conte held that, so far from this, it inculcates the highest 
ideal of an intelligent world-plan; and he staunchly maintained 
not onlv its compatibility with Christian religious belief, but 
that, by elevating nature into the realm of teleologic thought 
and aspiration, it offers a much higher jDoint of view than 
could be derived from any of the ‘^orthodox’ views of the method 
of creation. This part of his influence will, perhaps, be most 
missed in the present state and tendency of scientific thought ; 
particularly among the younger men of science, whose eagerness 
to specialize prematurely almost inevitably tends to prevent such 
catholicity of ^dews and encyclopedic knowledge as characterized 
Dr. Le Conte. 

‘Tt was Le Conte through whom the University of California 
first became known to the outside world as a school and center 
of science on the western border of the continent; and for a 
number of years he almost alone kept it in view of the world 
of science. His presence and connection with the University 
was largely instrumental in attracting to it other men who 
otherwise would have hesitated to emigrate from their eastern 
homes to what was then the outskirts of civilization; and liis 
ceaseless scientific activity acted as a strong stimulus both to 
his colleagues and to the students coming under his instruc- 
tion, whose affection and esteem remained with him through 
life. He preferred this kind of activity to the more ambitious 
prospects that were many times open to him; he shrank from 
anything that would force him from the ideal world in which 
he lived into active contact with executive or administrative 
functions. His modesty and simplicity survived, unscathed, 
the applause and laudations bestowed upon him, and his strong 
will and cheerful disposition carried him up to a mature age in 
undiminished mental vigor, despite an apparently frail body. 

^^Hi^ death brings heavy loss to his university and to the world 
of thought at large, in which he occupied so high and exceptional 
a position.’’^ 
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Lewis Henry jMorgan^ lawyer^ statesman^ and ethnologist, 
was born in Aurora, 'New York, ISTovember 21, 1818, of dis- 
tinguished New England ancestry, numerous members of Ms 
famil}" having held places of trust in the community and state. 
His father was Jeremiah Morgan and his mother Harriet 
Steele. He was graduated from Union College in 1840, and 
received the degree of LL.D. from that institution in 1875. In 
1851 he was married to his cousin, Miss Mary A. Steele, of 
Albany. Shortly after his graduation he was admitted to the bar 
in Rochester, where he formed a partnership with George P. 
Danforth, afterward judge of the Court of Appeals. In 1855 he 
became associated as legal adviser with a railroad in course of 
construction between Marquette, Michigan, and the Lake Su- 
perior iron region, and for a few years found it necessary to 
spend much of his time in the West. Later he was able in a 
measure to devote his energies to political affairs, and was elected 
to the Hew York State Assembly in 1861, and to the Senate 
in 1868. 

It was Morgan^s achievements as an ethnologist, however, 
that brought to him permanent fame and finally gave him his 
position in the world of science, which was signalized by ad- 
mission to the National Academy of Sciences in 1875. The 
circumstances which led to his interest in ethnology are worthy 
of record and sei*ve to illustrate the character and tastes of the 
man. As a member of a secret society called ^^The Gordian 
Xnot,” shortly after admission to the bar in Rochester, in 1840, 
he became closely associated with Ely S. Parker, a Seneca In- 
dian, who came from Tonawanda to Rochester to complete his 
education and who acquired prominence during the Civil War 
as a member of General GranPs staff, and later as Commissioner 
of Indian Affairs. Through his association with Parker, Morgan 
conceived the idea of organizing The Gordian Enot on the 
basis of the League of the Iroquois, and a study of tMs re- 
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markable institution followed. The societ}' in its new form was 
known to the public as “^The Grand Order of the Iroquois/^ 
but for its members had the title We- 3 ^o-ba-yo-de-za-de iNa-bo- 
de-no-san-nee, ^“^They who live in the home of the dwellers in 
the long honse.^^* The scheme was launched with much en- 
thusiasm and the organization became popular for a time 
throughout western j^ew York, but it met with slight response 
on the part of the Indians. 

It was the chief purpose of Morgan and his associates to de- 
vote the energies of the new society to the study and perpetua- 
tion of Indian lore, the education of the Indian tribes, and the 
reconciliation of these tribes with the conditions imposed by 
civilization. The most important result of the movement, how- 
ever, was the insight acquired by Morgan into Iroquois insti- 
tutions, thus laying the foundation of his epoch-making investi- 
gations among the American tribes as well as in the wider field 
of world anthropology. His intimacy with these people was 
much enhanced b}" an event which may be mentioned in this 
place. A certain land company had secured pre-emptive 
rights to purchase the lands of the Indian reservations in 
New York whenever the Indians should be willing to sell, 
and a treaty confirming this agreement was before the United 
States Senate for ratification. The disastrous effect on the 
future of the tribes of the establishment of this claim was real- 
ized by the society, and, with a view of defeating the measure, 
Morgan was sent to Washington, where he met with entire suc- 
cess in his mission. He thus became widely known and exceed- 
ingly popular among the tribes, and on October 1, 1847, was 
adopted into the Hawk clan of the Seneca nation as the Son 
of Jimmy Johnson, ^‘^So-se-ba-wa,'"'' receiving the name of Ta- 
ya-da-o-wub-kub, or Lying Across^' — that is, a bridge or 

bond of union between the Indians and the white men.f He 
now found himself admitted to the innermost circles of native 
society, and, once there, he embraced every opportunity to pur- 
sue his investigations. Between 1844 and 1846 various papers 

• Porter, in League of the Iroquois, edition of 1904, Vol. II, p. 155, 
Appendix B. 

-|- Lloyd, League of the Iroquois, p. 163. 
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embodying the results of his researches among the Senecas were 
read before the (^uncils of the newly organized society, and, 
amplilied and rearranged, were published, under the title of 
^^Letters on the Iroquois/^ in The American Review. In 1846 
he read before the jSTew York Historical Society an essay on "‘■'The 
Constitutional Government of the Six Yations of Indians/^ em- 
bodying much of the matter contained in the Letters; and in 
1848 reprinted eleven of the Letters in The Olden Time, an anti- 
quarian magazine published in Pittsburg. In 1849 the Yew 
York State University made an appropriation for the enlarge- 
ment of its Indian collection, and entrusted the execution of the 
resolution to Morgan, who submitted a report of much interest, 
which is indispensable to an understanding of the various Iro- 
quoian artifacts of that period. Finally the materials thus ac- 
cumulated, along with some new matter relating to the customs 
and beliefs of the Indians, appeared as “The League of the 
Iroquois, which Powell refers to as “the first scientific account 
of an Indian tribe ever given to the world, and which is justly 
estimated by Lloyd as entitling Morgan to the name of “Father 
of American Anthropology.^^ The dedication reads: “To Hasa- 
no-dxi-da, Ely S. Parker, a Seneca Indian, this work, the ma- 
terials of which are the fruits of our Joint researches, is in- 
scribed in acknowledgment of the obligations and in testimony 
of the friendship of the author.'’^ 

In 1856, while still engaged in the practice of law, Morgan 
read a paper before the Albany meeting of the American Asso- 
ciation for the Advancement of Science, on “The Laws of De- 
scent of the Iroquois, wdiich excited so much interest that he 
decided to turn again actively to ethnological pursuits. 

While at Marquette on business connected with his railroad 
interests (1858), he became acquainted with an encampment of 
the OJibwa Indians, belonging to the Algonquian family, and 
hence distinct in language from the Iroquois, and soon learned 
that the kinship system of these people corresponded closely with 
that of the tribes of the League. This was unexpected, as he 
had reached the conclusion that the Iroquois system was prob- 
ably unique. He was thus led to the study of other tribes, and 
for a number of years pursued his investigations in various 
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sectioDs of the country, extending his journejs to Kansas, Ne- 
braska, the upper Missouri, Lake Winnipeg, and the Hudson 
Bay Territory. In the end he had brought together the systems 
of relationship of upward of seventy Indian tribes, speaking as 
many independent dialects. The final conclusion reached was, 
that the kinship system of the Iroquois was practically that 
of the aborigines of the continent.* Seeking to enlarge his 
field of observation still further, schedules intended for record- 
ing the kinship of the tribes were widely distributed, and his 
researclies tims extended to the primitive world in general. The 
materials collected tlirough the medium of an extensive cor- 
respondence were classified and finally published by the Smith- 
sonian Institution as volume XVII of its Contributions to 
Knowledge, entitled ^'Systems of Consanguinity and AfiBnity 
of the Human Family^^ (1871). It is a quarto volume of about 
six hundred pages, and constitutes a model of inductive re- 
search, embod}ing a record of the kinship systems of eighty 
tribes of North America, together with those of a great number 
of the principal nations and tribes of the Old World and the 
islands of the Pacific. 

^^This publication,^^ says Powell, ^"marks a most important 
epoch in anthropologic research. Prior to its appearance the 
social and governmental institutions of mankind antecedent to 
the evolution of civilization were to a large extent unknown 
Travelers and various persons more or less familiar with tribal 
life had put on record many curious facts, and the compilation 
of these facts by scholars had resulted in the accumulation of 
incoherent and inconsistent materials, about which more or less 
crude and fanciful speculations were made; but the essential 
characteristics of tribal society, as based upon kinship in bar- 
barism and upon communal marriage in savagery, were un- 
known.^^f 

Morgan^s researches at this period were, however, not re- 
stricted to the study of the human subject. While in the West 

* Conjectural Solution of the Origin of the Olassiflcatory System of 
Relationship. Free, Am, Acad, of Arts and Sciences. VoL VIT, Feb- 
ruary, 1868. 

F Popular Science Monthly, Vol. YIII, p. 117. 
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on business connected with railroad enterprises, he became im 
terested in the habits of the beaver, and in 1868 published a 
volume entitled ^^The American Beaver and His Works/^ The 
extensive series of observations embodied in this work were be- 
gun while he was engaged in trout fishing in the wilds of Michi- 
gan. The following paragraph is from his preface: 

‘^^Our course, in passing up and down, was obstructed by 
beaver-dams at short intervals, from two to three feet high, over 
which we were compelled to draw our boat. Their numbers 
and magnitude could not fail to surprise as well as interest any 
observer. Although constructed in the solitude of the wilderness, 
where the forces of nature were still actively at work, it was 
evident that they had existed and been maintained for centuries 
bv the permanent impression produced upon the rugged features 
of the country. The results of the persevering labors of the 
beaver were suggestive of human industry. The streams were 
bordered continuously with beaver meadows, formed by over- 
flows by means of these dams, which had destroyed the timber 
upon the adjacent lands. Fallen trees, excavated canals, lodges, 
and burrows filled up the measure of their works. These to- 
gether seemed to me to afford a much greater promise of pleasure 
than could be gained with the fish-pole, and very soon, accord* 
ingly, the beaver was substituted for the trout. I took up the 
subject, as I did fishing, for summer recreation. In the year 
1861 I had occasion to visit the Bed Eiver settlement in the 
Hudson’s Bay Territor}?’, and in 1862 to ascend the Missouri 
Biver to the Eocky Mountains, — which enabled me to compare 
the works of the beaver in these localities with those on Lake 
Superior. At the outset I had no expectation of following up 
the subject year after year, but was led on by the interest it 
awakened, until the materials collected seemed to* be worth ar- 
ranging for publication. Whether this last surmise is well or 
ill founded, I am at least certain that no other animal will be 
allowed to entrap the unambitious author so completely as he 
confesses himself to have been by the beaver.” 

The time had now come for Morgan to extend his investiga- 
tions to other branches of research relating to the aborigines. 
The social organization, especially the kinship system, appeared 
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tu him to have exercised a pronounced influence on the customs 
and arts of the peoples, and notably on their domestic architec- 
ture. The study of this subject led to the preparation of a 
series of articles entitled ‘“‘^The Seven Cities of Cibola,'^ which 
appear in The Xorih Amei^iran Rfn'iew for 18(hL In these 
articles strong arguments are advanced to show that the great 
ancient pueblo structures of New Mexico and Arizona, as well 
as those of Mexico, were not tlic palaces of princes and poten- 
tates, but merely communal dwellings of exceptionally advanced 
tribes, and that tlieir construction was due to the prevalence of 
a system of relationships identical with that observed among the 
tribes of the North. A long step was thus taken toward the 
removal of the misinterpretations and exaggerations of the 
Spanish historians and toward a proper understanding of the re- 
markable culture of the ancient Mexicans.’ 

The subject of migrations of the tribes next engaged his atten- 
tion, and in 18(>9 two articles appeared in the above-mentioned 
journal, in which the idea was promulgated that the great valley 
of the Columbia River had been, on account of its vast natural 
food resources, a cradle of the tribes, and that from this valley 
the overflow of population passed out to the south and east, to 
occupy the plains and valleys. 

Turning his attention again to the semi-civilized nations of 
Mexico, Morgan published a most noteworthy article entitled 
^^Montezuma^s Dinner/^ in which he placed his own conception 
of this event in strong contrast with that of H. H. Bancroft, 
who had followed the highly imaginative accounts of the Spanish 
conquerors. It was shown that, stripped of manifest exaggera- 
tion, the dinner was the comparatively simple repast of a great 
elective ^war chief, and not that of an absolute monarch or 
pMentate. This paper was followed a little later by one on ^The 
Houses of the Mound Builders,^^ in which the author essays to re- 
construct the habitations of the^e people in accordance with his 
conception of the necessary architectural accompaniment of the 
system of relationships found among existing tribes. 

The time had now come for Morgan, whose mind passed 
readily from details to generalizations, to bring together the re- 
sults of his investigations of tribal society in a single treatise. 
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This was accoinplislied in liis epoch-making volume entitled 
'hlncient Society,’'’ published in IS IT and reissued in the follow- 
ing year. The work was dedicated to the Eev. J. H. MacTlvaine. 
late professor of belles-lettres in Princeton College, who had 
been a close friend and adviser of Morgan for many years, and 
who pronounced an able eulogy on the occasion of his funeral, 
cited at length in the League of the Iroquois, edition of 1904, 
page 167. 

The treatise on Ancient Society was divided into four parts, 
as follows : Part I, Growth of intelligence through inventions 
and discoveries ; Part II, Growth of the idea of government : 
Part III, Growth of the idea of the family; and Part IV, 
Growth of the idea of property. In Part I a comprehensive view 
of the evolution of culture is given, and the phenomena are 
classified and subdivided in a manner exceedingly helpful to the 
historian of the race. In introducing the subject Morgan em- 
ploys the following words: 

we re-ascend along the several lines of progress toward 
the primitive ages of mankind, and eliminate one after the 
other, in the order in which they appeared, inventions and dis- 
coveries on the one hand, and institutions on the other, we are 
enabled to perceive that the former stand to each other in pro- 
gressive and the latter in unfolding relations. While the former 
class have had a connection, more or less direct, the latter have 
been developed from a few primary germs of thought. Modern 
institutions plant their roots in the period of barbarism, into 
which their germs were transmitted from the previous period 
of savagery. They have had a lineal descent through the ages, 
with the streams of the blood, as well as a logical development. 
Two independent lines of investigation thus invite our attention 
The one leads through inventions and discoveries, and the other 
through primary institutions. With the knowledge gained there- 
from, we may hope to indicate the principal stages of human de- 
velopment.^^ 

These stages, each of which represents a distinct culture and 
particular mode of life, beginning with the earliest, are: (1) 
Savagery, subdivided into the older, the middle, and the later; 
(2) barbarism, with three sub-periods — the older, the middle, 
and the later; and (3) civilisation. 
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Tlie arts of subsistence in their relation to the progressive 
steps of culture are discussed in this chapter. The steps as 
developed are: (1) '■^^Xatxiral subsistence upon fruits and roots 
in a restricted habitat/'' tvhich is described as a strictl}" primi- 
tive condition preceding the utilization of tire. (2) ^^Fish suh- 
sistence/^ which implies the nse of fire, by which means man 
became independent of climate and locality. (3) ‘^'Farinaceous 
subsistence, through cultivation.*^ This begins with the cultiva- 
tion of cereals, and ip the western hemisphere marks the early 
stages of barbarism occupied by the great body of the tribes. 
(4) ^‘^Meat and milk subsistence.” The domestication of an- 
imals, which was not achieved by the xvestern world because of 
the absence of suitable species, but gave impetus to the develop- 
ment of old world peoples of the middle status. The pos- 
session of com, however, by the Americans gave such a strong 
impetus to racial development that many of the tribes acquainted 
with this, the greatest of cereals, advanced into the middle 
stages of barbarism. (5) ^TJnlimited subsistence through field 
agriculture-” This period, not reached by any of the American 
tribes, witnessed the domestication of animals and their employ- 
ment in agricultural pursuits. 

In Part II Morgan discusses the different forms of social and 
political organization in the order of their development, the 
first and lowest social grouping being based on sex relations. In 
this system' certain established groups or classes of men have 
rights of mating with particular groups of women. Out of this 
form, which still survives among numerous peoples, gradually 
grew that of the organization of society on the basis of kinship, 
which form successively took on higher combinations in the gens, 
the phratry, and the confederacy, the latter among the Iroquois 
partaking of the nature of a purely political organization. 
Finally, he shows by illustrations from many sources how these 
groupings as constituted in the old world passed upward into 
modern civilized forms of political government. In this con- 
nection he undertakes to explain the change from descent in the 
female line, prevalent among primitive peoples, to descent in 
the male line, and the influence of property considerations in 
bringing this about. 
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In Part III the author treats of the history of the family, 
pointing out five successive stages in its development, and the 
manner in which the earlier forms passed upward into the 
Monogamian form now prevalent throughout most of the civ- 
ilized world. The five forms are designated as follows: 

1. The Consanguine; 

2. The Punaluan; 

3. The Syndyasmian; 

4. The Patriarchal: 

5. The Monogamian. 

It is observed that Morgan does not assume that the earlier 
forms passed uniformly and as a whole into the higher forms, 
but that tliis order prevailed generally, each form taking on 
phases varying with the people and the period. 

The Oonsangume family was founded on the intermarriage 
of brothers and sisters, own and collateral, in a group, and is 
not now represented, save sporadically, among even the most 
primitive tribes: but numerous traces of this form are found 
in the succeeding system, the Punaluan, which is still to be 
found among many peoples, notably the tribes of India and the 
American aborigines. 

The Punaluan form of the family follows the Consanguine, 
of which it was a modification. Its chief characteristics were the 
intermarriage of several sisters, own and collateral, with each 
others^ husbands in a group, and of the intermarriage of sev- 
eral brothers, own and collateral, with each others^ wives in a 
group. In each case a group of men were conjointly married 
to a group of women. This family has existed in Europe, Asia, 
and America within the historic period, and in Polynesia within 
the past century. It prevailed in savagery and the lower stages 
of barbarism, and among the Britons persisted until that people 
had reached the middle status of barbarism. 

The Syndyasmian family was founded on marriage between 
single pairs but without exclusive relations, the marriage contin- 
uing only during the pleasure of the pairs. The pairing was a 
matter of convenience and arranged by the parents, more es- 
pecially the mothers, with or without the consent of the con- 
tracting parties. Several pairs usually dwelt together, forming 
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one Iiouseliold in wMeii the principle of cominnnisni in living 
was practiced. In this system we have the nucleus of the 
Monoganiian family. 

The PairiarcJial family was founded on the marriage of one 
man with several wives and in general by the seclusion of the 
wives. The essential characteristic of this form was the organi- 
zation of a number of persons, bond and free, into a family 
under paternal power for the purpose of holding lands and for 
the care of flocks and herds. In Morgan's words, this family 
^‘marks that peculiar epoch in human progress when the indi- 
viduality of the person began to rise above the gens, in which 
it had previously been merged, craving an independent life and 
a wider field of individual action. Its general influence tended 
powerfully to the establishment of the Monoganiian family, 
which was essential to the realization of the objects sought. 
* * In the Consanguine and Punaluan families, paternal 

authority was impossible as well as unknown ; under the Syndy- 
asmian it began to appear as a feeble influence; but its growth 
steadily advanced as the family became more and more individ- 
ualized, and became fully established under Monogamy, whicli 
assured the paternity of children.^^* 

iklthougli until recently it has been generally believed that the 
Monogamian family, the union of single pairs, was the funda- 
mental and general form of the family, Morgan clearly shows 
that it did not come into existence until the advance-guard of 
human progress had achieved civilization and not until much 
later than this among the classical nations. With the Greeks 
the wives did not become the equals of the husbands in dig- 
nity, personal rights, and social position even during the period 
of their highest development. The Monogamian family, as 
finally constituted, has ^^assured the paternity of children, sub- 
stituted individual ownership of real as well as personal prop- 
erty for joint ownership, and the exclusive inheritance by child- 
ren in place of agnatic inheritance. Modern society reposes 
upon the Monogamian family. The whole previous experience 
or progress of mankind culminated and crystallized in this 
pre-eminent institution. It was a slow growth, planting its 
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roots far back in the period of savagery — a final result toward 
which the experience of the ages steadily tended. Although 
essentially modern, it is the product of a vast and varied ex- 
perience.”* 

"AYe have a record of the Monogamian family running back 
nearly three thousand years, during which, it may be claimed, 
there has been a gradual but continuous improvement in its 
character. It is destined to progress still further, until the 
equality of the sexes is acknowledged and the equities of the 
marriage relation are completely recognized.”! 

Morgan's conception of the development of the family — the 
central idea in the social structure — is supported by a vast body 
of observations drawn from a multitude of sources, and al- 
though he must share with Tylor and others the honor of first 
entering this great unexplored field of research, he must be 
allowed the credit of going directly to original sources for his 
information and, after the accumulation of a great body of data, 
^‘recting therefrom a system which, although necessarily subject 
to many modifications as the result of more extended observa- 
tions, must command respectful consideration on the part of all 
succeeding students of the evolution of social institutions. 

Part lY^ deals with tlie evolution of property and its place in 
the history of culture. In beginning, the author outlines the 
whole scheme of culture development, presenting a compre- 
hensive view of each branch of human activity and its rela- 
tions with each other branch and with the whole, proceeding 
then to an analysis of the part taken by the idea of property 
in shaping the final result. 

In early savage times the idea of property had hardly been 
conceived and personal possessions were exceedingly limited; 
on the death of the owner they are usually deposited with 
his body in the grave. Later, when the successive social group- 
ings had culminated in the gens, such portions of property as 
were not buried with the dead were distributed to the mem- 
bers of the gens. Here we have the first known trace of regu- 
lated inheritance. Although the property left was probably as 


* Ancient Society, 1877, p. 505. 
t Ibid., p. 390. 
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a iilie appropriated b}' the nearest of kin^ the principle was 
general that the property sliould remain in the gens of the de- 
cedent and be distributed among its members. Children in- 
herited from their mother^ to whose gens they always belonged, 
blit took nolliing from their father, since his identification was 
uncertain, and besides he belonged always to a gens other than 
that of the mother. His property on death reverted to his 
own gens. 

In the early stages of barbarism this form of inheritance 
continued. ‘'‘'The variety and amonnt of property were greater 
than in savagery, but still not sufficient to develop a strong 
sentiment in relation to inheritance. In the mode of distri- 
bution may be recognized tlie germ of the second great rule of 
inheritance, which gave the property to the agnatic kindred, to 
the exclusion of the remaining gentiles. Agnation and agnatic 
kindred, as now defined, assume descent in the male line; but 
the persons included would be very different from those with 
descent in the female line. The principle is the same in both 
cases, and the terms seem as applicable in the one as in the 
other. With descent in the female line, the agnates are those 
persons who can trace their descent through females exclusively 
from the same common ancestor with the intestate; in the other 
ease, who can trace their descent through males exclusively. It 
is the blood connection of persons within the gens by direct de- 
scent, in a given line, from the same common ancestor which 
lies at the foundation of agnatic relationship.^^* 

In the middle status of barbarism progress in many branches 
of activity and the great increase in property gave the question 
of inheritance increasing importance. In the words, of Morgan, 
^The territorial domain still belonged to the tribe in common; 
but a portion was now set apart for the support of the govern- 
ment, -another for religious uses, and another and more im- 
portant portion, that from which the people derived their sub- 
sistence, was divided among the several gentes, or communities 
of persons, who resided in the same pueblo” [su^ra, p. 200). 
^That any persons owned lands or houses in their own right, 
with power to sell and convey in fee-simple to whomsoever they 
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pleased^ is not only iinestal dished hut improbable. Tlieir mode 
of owning their lands in common, ])y gentes, or by communities 
of persons, their joint-tenement houses, and their mode of occu- 
pation by related families precluded the individiial ownership 
of houses or of lands. ^ ^ ^ The possessory right, which we 

must suppose existed in individuals or in families, was inalien-- 
able, except within the gens, and on the demise of the person 
would pass by inheritance to his or her gentile heirs.’^^ ■ 

In higher barbarism, when property had still further increased 
and individual holdings became of importance, as in herds, 
flocks, houses, and lands in severalty, it was natural and inev- 
itable that the hushand^s powers and pretensions should greatly 
increase; and, since at this stage the development of the family 
was such that the relation of father and children was readily 
established, a new order of inheritance would supervene, and on 
the decay of the clan system wonld readity pass to inheritance 
within the immediate family, and in its highest specialization to 
exclusive inheritance by whomsoever the decedent might name. 

The following paragraph is exceptionally interesting as con- 
taining a prophecy of the final disposal of one of the dominant 
problems of civilization, the regulation of property holdings : 

^^Since the advent of civilization, the outgrowth of property has 
been so immense, its forms so diversified, its uses so expanding 
and its management ’so intelligent in the interests of its owners, 
that it has become, on the part of the people, an unmanage- 
able power. The human mind stands bewildered in the presence 
of its own creation. The time will come, nevertheless, when 
human intelligence ydll rise to the mastery over property, and 
define the relations of the state to the property it protects, as 
well as the obligations and the limits of the rights of its owners. 
The interests of society are paramount to individual interests, 
and the two must he brought into just and harmonious relations. 
A mere property career is not the final destiny of mankind, if 
progress is to be the law of the future as it has 'been of the 
past. _ The time which has passed away, since civilization began 
is but a fragment of the past duration of man’s existence, and 
but a fragment of the ages yet to come. The dissolution of 

* Ancient Society, p. 535. 
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soeietv bids fair to become the termination of a career of which 
property is the end and aim, because such a career contains the 
elements of self-destruction. Democrac}' in government, brother- 
hood in society, e(|iiality in rights and privileges, and universal 
education foreshadow tlie next higher plane of society to which 
experience, intelligence, and knowledge are steadily tending. It 
will he a revival, in a higher form, of the liberty, equalit}', and 
fraternity of the ancient gentes.'’** 

The last rvork of Morgan is his ‘^Houses and House-life of the 
American Aborigines.^^ It is dedicated to William W. Ely, 
M.D., LL.D., the cherished friend and literary adviser of the 
author for a period of more than twenty-five years, and was in- 
tended originally as the fifth and final chapter of ^TAncient So- 
ciety.'" It was omitted from that volume on account of its 
bulk, and finally made its appearance as volume IT of Contri- 
butions to Xorth American Ethnology. The first chapter is a 
condensation of the four chapters of "Aincient Society/^ and re- 
views the history of the development of society as manifested 
in the gens, phratry, tribe, and confederacy — a knowledge of 
these organizations being indispensable to an understanding of 
the houses and house-life of the aborigines. The houses and 
house-life served in turn to illustrate and verify Morgan^s con- 
ception of the organization of primitive society of the early and 
middle stages of barbarism. 

Chapters IT,* III, and lY are devoted to the laws of hospi- 
tality, communism in living, and usages and customs with re- 
spect to land and food. It is shown that the universal practice 
of hospitality, as well as of communism in large households, de- 
termined in great measure the character of the houses and house- 
life. The remainder of the wmrk is devoted to a detailed de- 
scription and discussion of the houses of the tribes, especial at- 
tention being given the multiple-roomed structures which con- 
stitute the dominant feature in the building art of the tribes 
all over America. 

Morgan was a man of exceptional mental endowments, and 
the passion for research developed early in his career knew no 
diminution to the end of his life. His tireless energy and great 

* xlucient Society, p. 552. 

234 



LE\^ IS HENRY MORGAN. 


leiiacity of, purpose are attested by the manner in winch he pur- 
sued clues that by seeming accident were thrown in his way. 
Observing while hardly more than a schoolboy the peculiar fam- 
ily relationships of the Iroquois, he soon mastered the system in 
every detail, believing it to be peculiar to this people and unique 
in the world. Seizing tlie first opportunity to make inquiries 
among other and distant tribes, he found the same system of 
kinship prevailing. "With increasing zeal and widening vision 
bo extended liis researches from tribe to tribe and from region to 
region, never halting until he had extended his observations over 
the entire primitive world. A study of these observations led 
to the remarkable conclusion that the social systems of all man- 
kind have been cast in the same general mold ; but it was found 
tliat the particular form of society observed among the Iroquois 
was confined largely to a single horizon of culture, and he found 
it necessary to widen again the scope of the inquiry. In investi- 
gating the one stage he had caught glimpses of earlier phases of 
social organization ; and having, after prolonged research, for- 
mulated these, he delved into the literature of all nations^ con- 
firming therel)y his notion of the earlier forms and extending 
his observations to higher planes of society as exemplified in 
civilization. He was thus able to stand on the horizon of the 
present, as represented by the highest levels of social achieve- 
ment, and look backward through long vistas of human prog- 
ress in which five successive stages of society were traceable, 
the earliest, dimiv discernible in the remote distance, rising grad- 
ually into the next higher, and passing upward until the Mon- 
ogamian system of the present was reached. 

Morgan thus formulated for the first time a logical order for 
the history of social organization as exemplified in dhe family, 
and as his labors progressed he reached the solution of many re- 
lated problems of anthropology — ^the evolution of government, 
of arts and indastries, of the idea of property, of moral stand- 
ards, etc., and the relations in genesis and growth of these with 
one another and with the whjole of culture. When the course 
of evolution in the various fields had been correlated with the 
successive stages of culture progress- — ^the savage, the barbarian, 
and the civilized — with their subdivisions, a comprehensive 
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scheme of human liistorj’ was for the first time available to the 
world. 

Morgan s grandest contribution to the science of mankind is 
thus not the eliieiclation of anv one branch of the subject of his 
researches, but the opening up of a vast new field of research 
of which the world bad no previous Icnowledge, and the appli- 
cation of the remarkable insight into human affairs thus gained 
to the classification and logical arrangement of the whole sub- 
ject matter of anthropology. 

One great thought brought out by lyforgan as a result of his 
extended researches is that the successive stages of savage and 
barbaric life — characterized by turmoil, degradation, struggle, 
and misery untold — were but the necessary throes by means of 
which the race was to rise to higher levels ; that the stages were 
as a series of crucibles in which successive purifications were 
accomplished, and that the unseemly struggles still manifest 
even among the higher nations of the present day are but a con- 
tinuation of the processes of evolution tending upward to final 
results, the full nature and significance of which can now only 
be surmised. 

It will not be claimed that Morgan has said the last word re- 
garding the diversified and intricate subjects that he ventured 
to discuss, but he has said the first word on many problems that 
will not be fully solved for generations to come. He found the 
vast domain of American ethnology practically unexplored, and 
ventured boldly into pathways hitherto wholly untrodden. That 
the first hasty survey should have failed to reveal to him in their 
true relations and full significance all the diversified phenomena 
with which he had to deal proves only that he was human and 
that the field of labor is almost limitless. 

Whatsoever the final conclusions with regard’ to the great 
problems with which he battled, howsoever far away he may 
have been at times misled by the tendency to generalize too 
broadly on incomplete observations, he must always remain an 
heroic figure on the threshold of the dawning science of primi- 
tive human institutions. 

Although not possessed of great wealth, Morgan desired to 
contribute to the intellectual and moral progress of his kind 
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and bequeathed the better part of his fortune to the University 
of Piochester “for female education of high grade in the city 
of Eochester under the management of the trustees of the said 
University/'^ 

Morgan was instrumental in organizing the Section of Anthro- 
pology in the American Association for the Advancement of 
Science, at the meeting held in Detroit in 1875, and was made 
first chairman of that section. In 1879 he became President of 
the xVssociation and presided over its meetings in Boston the 
following year. His home in Eochester contained a fine library 
and was frequented by some of the leading scholars of the time ; 
and he was one of the founders of the literary clubs of his period 
and locality. 

In stature he was of medium height and well proportioned. 
He was energetic and active, alert in manner and cheerful in 
disposition ; an agreeable companion, easily approached, and 
always helpful to those in need of advice and instruction. 

Having lived a singularly varied yet stainless life, Morgan 
died at his home in Eochester on December 17, 1881, and was 
buried in Mount Hope Cemetery in that city. 

BIBLIOGRAPHY.* 

1846. An Essay on the Constitutional Government of the Six Nations 

of Indians. Read before the New York Historical Society. 
Not printed. 

1847. Letters on the Iroquois by Skenandoah. The American {Whig) 

iteview, New York, February, March, May, November, and 
December, 1847 — ^fourteen letters in all. The first eleven 
letters were reprinted in The Olden Time, an antiquarian 
magazine, Pittsburg, 1848. 

1848. Communications (on Indian Art), with Ground Plans of Trench 

Enclosures or Port Hills in Western New York. In 2d An- 
nual Report of the Board of Regents of the University of 
the State of New York on the State Cabinet, etc. 

1851. Report upon the Articles furnished to the Indian Collection. 
In 3d Report of same. 

Schedule of Iroquois Articles in the Catalogue of the Cabinet of 
Natural History of the State of New York. In same. 


Extracted from “The League of the Iroquois,” edition of 1904. 

237 



NATIONAL ACADEMY OF SCIENCES. 

1,852. Report on tiie Fabrics. Inventions, Implements, and Utensils 
of tile Iroquois. In 5th Report of same. 
mm. The Fabrics of the Iroquois (same material as Regents' Re- 
i^orts. much abbreviated). Stryker's American Reyi.stcr and 
Magazine. Vol. IV, July, 1S50. Trenton, X. J. 

1851- League of the Ho-de-iio-sau-nee or Iroquois. Sage and Brother, 
Rochester. Reprinted 1901 and 1904, Dodd, Mead and Co., 
New York. 

1853. List of Articles Manufactured by the Indians of Western New 
York and Canada West. In Catalogue of Cabinet of Natural 
History of the State of New York, Albany. 

1856. The Laws of Descent of the Iroquois. Proceedings of Ameri<*an 
Association for the xldvancemeiit of Science, Vol. XI. 

1859. The Indian Method of Bestowing and Changing Names. Pro- 

ceedings of American Association for the Advancement of 
Science, Vol. XIII. 

1860. Circular in Reference to the Degrees of Relationship among 

Different Nations. Smithsonian Miscellaneous Collections, 
Vol. II, No. 138. 

1861. Suggestions for an Ethnological Map of North America. In 

Smithsonian Report for 1861. 

1868. The American Beaver and his Works. Philadelphia. 

1868. A Conjectural Solution of the Origin of the Classificatory Sys- 
tem of Relationship. In Proceedings Am. Acad. Arts and 
Sciences, February, 1868, Vol. VII. 

1868. The Stone and Bone Implements of the Arickarees. In 21st 

Annual Report, etc., on State Cabinet, Albany. 

1869. The Seven Cities of Cibola. In North American Review for 

April, 1869. 

1869-70. Indian Migrations. In North American Review for October, 
1869, and January, 1870. Reprinted in the Indian Miscel- 
lany^ edited by W. W. Beach, Albany, 1877. 

1871. Systems of Consanguinity and Affinity of the Human Family. 

Smithsonian Contributions to Knowledge, Vol. XVII. 

1872. Australian Kinship. Proceedings Am. Acad. Arts and Sciences, 

March, 1872, Vol. VIII. 

1875. Ethnical Periods. Proc. Am. Ass’n for Advancement of Science, 

Y:o1. XXIV. 

Arts of Subsistence. Ibid. 

Articles in Johnson’s Cyclopedia : Architecture of the American 
Aborigines; Migrations of the American Aborigines; Tribe. 

1876. Montezuma’s Dinner. In North American Revieto, April, 1876. 

1876. Houses of the Mound Builders. In North American Review, 

July, 1876. 

1877. Ancient Society. Henry Holt & Co., New York. Reissued, 1878. 


238 



LEWIS HENRY MORGAN. 


1880. On the Ruins of a Stone Pueblo on the Animas River In New 
Mexico, with a ground plan. In 12th Annual Report Pea- 
body Museum of Am. Archied, and EthnoL, Cambridge. 

Objects of an Expedition to New Mexico and Central America. 
Statement presented to the Archieologieal Institute of Amer- 
ica. March, 1880. Boston. 

A Study of the Houses of the American Aborigines, with a 
Scheme of Exploration of the Ruins in New Mexico and else- 
w’here. In 1st Ann. Rept. Archieol. Inst, of America, 1880. 

1880. Introductory note. In Kamila roi and Kumai, by Eison and 
Howitt, Melbourne. 

ISSl. Houses and House-life of the American Aborigines, being Vol. 

IT. of U. S. Geological Survey, Contributions to North Amer- 
ican Ethnology, Washington. 


239 






BIOGRAPHICAL MEMOIR 


OF 

ASAPH HALL 

1829-1907 


GEORGE WILLIAM HILL 


Read before the National Academy of Sciences 
April 23, 1908 


( 25 ) 


241 




BIOGRAPHICAL MEMOIR OF ASAPH HALL.^ 


In commencing the story of a remarkable man of science, it is 
necessary to say something of his lineage, in spite of the gener- 
ally held opinion that the details of genealog}" make dry read- 
ing-t 

Asaph Hall undoubtedly descended from John Hall, called of 
XoAv Haven and Wallingford to distinguish him from the other 
numerous John Halls of early ISTew England (Savage makes no 
less than seven before 1660), and who arrived at New Haven 
shortly after June 4, 1639, as he is one of the after-signers of 
the New Haven Planters^ Covenant. His movements before his 
arrival are in some obscurity. Prom his son Thomas of Wal- 
lingford receiving a grant of fifty acres of land from the General 
Court of the Colony at the session of October, 1698, ‘^Tn consid- 
eration of his father’s services in the Pequot war,” it is inferred 
that he was a dweller in the colony in 1637. At this date there 
were only four settlements in Connecticut, and it is supposed 
that the John Hall of New Haven is identical with a John Hall 
Avdio appears as the holder of lots in Hartford about 1635. The 
genealogists are in dispute in the matter. Mr. Shepard sums up 
thus : John Hall came with the advance Hooker party, in 1632, 
or perhaps on the Griffin or the Bird (two vessels whose arrival 
at Massachusetts Bay is mentioned by Winthrop), September 4, 
1633. He may have been in one or both of the overland ex- 
ploring parties to the vicinity of Hartford, of which John Old- 

* I desire to acknowledge the great assistance rendered by Mrs. 
Asaph Hall and the sons of Professor Hall in the composition of this 
memoir. Family documents In manuscript have been, in great abun- 
dance, put at my disposition. Dr. Horigan has contributed the elaborate 
bibliography. 

t In the matter of the lineage of Professor Hall, besides the infor- 
mation supplied by the family, the following authorities have been 
consulted: Savage’s Genealogical Dictionary; Davis’s History of the 
Town of Wallingford ; David B. Hall — the Halls of New England ; 
Hibbard’s History of the Town of Goshen; James Shepard — John 
Hall of Wallingford, a monograph. New Britain, 1902. 
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ham led tlie first: these took place in 1633 and 1634. He eanie 
with the advance settlers to Wethersfield in the fall of 1634, or 
to Hartford in the fall of 1635 : went to the Pequot war in 1631 ; 
then, disposing of lus lots by sale as early as the law allowed him 
to do without forfeiture, he removed to Xew Haven in 1639 or 
1640. 

From the record that he was ‘•^freed from training'' in 1665, 
it is inferred that he was horn about 1605. He married Jane 
Woolen, presumably at Xew Haven, although there is no record 
of the marriage. This lady had lived in the family of W iliiam 
Wilkes, and had been promised a portion of £10 on the occasion 
of her marriage, which promise was never fulfilled. Conse- 
quently, in 164T, Mr. John Hall sued the estate of Wilkes for 
the amount, which the court allowed. The records of New 
Haven give other facts in reference to John Hall, which may be 
read in Mr. Shepard's monograph. 

In 1670 three of his sons— John, Samuel, and Thomas— de- 
cided to take part in the settlement of Wallingford. He him- 
self, after a residence of about thirty years in New Haven, must 
have followed them shortly after. In 1675 he is selectman of 
Wallingford. He died not long before May 3, 1676, as at this 
date an inventory of his estate was taken. The widow, after 
marrying Mr. John Cooper, died some time in 1690. 

The genealogists are not agreed as to the children of John 
Hall, but it seems there were seven — five boys and two girls. 
The fourth child was Thomas, baptized March 25 , 1649 ; he was 
one of the proprietors of Wallingford in 1670; there he married, 
June 5, 1673, Grace (Watson). This is the first marriage re- 
corded in Wallingford. His occupation is given in the land 
records as ^‘"carpenter.” He died as ^‘^Sergeant" Thomas Hall, 
September 17, 1711. 

The fourth child of Thomas Hall was Jonathan, born July 25, 
1679, and died January 15, 1760. He married Dinah Andrews 
May 12, 1703, who was born July 25, 1684, and died October 24, 
1763, 

The first child of Jonathan Hall was David, born October 16, 
1705. He married Alice Hale, September 23, 1730. He took 
part in the French and Indian war, and was killed in the mur- 
derous fighting at the south end of Lake George in 1755. 
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Uj) to tills time the family line we are following resided in 
Wallingford ; but now David Hall became an original proprietor 
in the town of Goshen, owning two rights. This town was or- 
ganized in 1739, David's son Elkanah made the settlement as 
required, Init on his return to Wallingford his brother iksaph 
took his place. 

The fourth child of David Hall was Asaph, born June 11, 
1735. He removed to Goshen before July 4, 1758, and became 
a prominent citizen of that town. In the Eevolntionary war he 
was a first lieutenant, going to Ticonderoga with his company 
under Col. Ethan Allen; was in the second battalion, Gen. David 
Wooster^s regiment, in 1777; was captain in Colonel SheldoWs 
regiment. Second State battalion, in service against TryoWs in- 
vasion. He represented his town in general court continuously 
for twenty-four sessions, beginning with that of 1773 ; he was 
also a member of the convention which adopted the Federal Con- 
stitution. He remained unmarried until nearly the end of his 
career, when, July 25, 1799, he married Esther McNair, a woman 
much younger than himself. After his military services were 
over, he was made a justice of the peace, and a great heavy arm- 
chair is still preserved in the family, seated in which he dis- 
pensed justice to the litigious inhabitants of Goshen. Unfor- 
tunately he fell from a sled and received injuries that proved 
fatal. He died about March, 1800. He left about a thousand 
acres of land, eight or ten houses, several sawmills, etc. This 
was the grandfather of the subject of this memoir. 

His only son, Asaph Hall Second, was posthumous, being born 
iVugust 8, 1800. His mother took, as her second husband, Seth 
Baldwin, and died in Goshen, May 7, 1851. He was prepared to 
enter Yale College, and passed examinations for the sophomore 
class when he was about 17, but for some reason did not go. 
His father^s estate was turned over to him at the age of 19. He 
attempted the occupation of a merchant, but failed through the 
mismanagement of his property. To retrieve his affairs he es- 
tablished a clock factory at Hart Hollow, in Goshen, and manu- 
factured clocks. He used to load up wagons with them and 
drive south as far as Georgia, selling the clocks and finally the 
horses and wagon, and return home for another trip. He mar- 
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ried Haimali C., daughter of Eobert Palmer. She was born at 
Goshen, August 1.9, 1804, and died there March T, 1880. 

These were the parents of Prof. Asaph Hall; they had six 
children, two boys and four girls, the Professor being the oldest. 
The latter was born October 15, 1829, in a house which has long 
since disappeared, situated on the road locally known as Goshen 
East street. This road for a distance of three miles passes over 
a plane region sloping upward towards Ivy mountain, nearly 
devoid of trees and wholly devoted to grass. This mountain is 
a Coast Survey station and has an elevation exceeding 1,600 feet, 
but it makes small impression of height, as the region surround- 
ing the base is but 300 feet lower. The drainage is, on one side 
of the ridge, into the Haugatuck river; on the other side it 
passes through Bantam lake and the Shapaug into the Housa- 
tonic river. This is a bleak region at all times, but especially 
in winter, as there is nothing to check the course of the wind. 
At the time of Professor Hall’s birth Goshen was a much live- 
lier place than it is now, the population having fallen otf 40 per 
cent in the interim. The town has been drained of its inhabit- 
ants by the attractions of factory life in the valley of the Hauga- 
tuck. 

One of the earliest incidents of his life that Mr. Hall remem- 
bered was his father taking him to Horth pond on a summer 
day for a swim. He was placed upon his father’s back, and then 
the latter struck out to cross the pond. The poor child, having 
never been in the water before, was in mortal terror lest he 
should be drowned. ^^Don’t be frightened at the water, my son; 
only hang fast to papa’s neck and you will be brought safely to 
land;” which was accomplished.* 

Young Hall was, of course, sent to the ^Tlistrict school;” the 
building is still standing, although it is now used for quite dif- 
ferent purposes than those of education. He was early initiated 
into the labors of farm life, beginning doubtless with driving 
cows to pasture. 

* This pond is strangely omitted from the map of the State by the 
U. S. Geological Survey, There is no excuse for this, for, though 
hidden by swampy woods, it is visible from at least two points on the 
highway running on the west side. It has an area of about 200 
acres. 
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This bucolic state of affairs lasted until he was 13, when his 
father, in one of his clock-selling trips to the South, was taken 
ill, and died at Clinton, Georgia, September 6, 1842. This was 
the beginning of hardship for Asaph. His father’s land was 
dreadfully encumbered with mortgages. IS’eYertheless the family 
attempted to redeem at least one farm. A cheese factory seems 
to have been started (Goshen being an excellent grazing town). 
Professor Hall, writing to his son Angelo, October 20, 1906, 
speaking of his own mother, says : ‘'^She did a great deal of hard 
labor. One year we sold 10,000 pounds of cheese, all made by 
her.” This seems incredible, and a suspicion arises that an 
extra zero has, through inadvertence, been added. Asaph, being 
the oldest of the children, must have been much driven in assist- 
ing his mother, since his only brother, L3nnan, was several years 
his junior. In spite of this great effort, the main object failed 
of accomplishment; it was found that the utmost that could he 
done was to pay the interest on the mortgages and the living 
expenses. At this time, to help matters, Asaph carried the mail- 
bag on some route in Goshen. 

As there seemed to be no hope of raising the mortgages, his 
mother retired to a small farm which, fortunately, she owned in 
her own right; and he himself, or his family for him, decided 
that he must learn the carpenter’s trade. Accordingly he was 
apprenticed at the age of 16 to a carpenter, the apprenticeship 
to last for three years. In the summer of 1847, while he was 
still an apprentice, he was engaged with others in drawing tim- 
ber from the Canaan mountains for buildings in the Blackberry 
valley, and noted with surprise that the people of that valley 
were able to raise good melons, while he in Goshen had always 
failed to bring them to maturity. The 700 feet difference of 
elevation was the principal cause of this. Whatever he could 
save from his scanty wages he turned over to his mother. At 
the expiration of his apprenticeship he set out as a journeyman. 
His reputation about Goshen was that of a skillful house- 
builder. He himself has informed me that he built houses as 
far away from his home as Great Barrington, in Massachusetts. 

A prominent and well-to-do citizen of Goshen, known as 
Deacon hTorton, who was the inventor of pineapple cheeses, em- 
ployed him to make the wooden moulds for shaping them; these 
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he made with chisel and mallet. The deacon, being a strict 
Sabbatarian, would sav to him as he departed Saturday evening, 
^^Xow, young man, if yon are reasonalily quick in your motions, 
you can reach liome before sunset.'^ 

During this period he was not without some advantages. His 
father having been a man of intelligence; books on a variety of 
subjects had accumulated about the house in much greater num- 
ber than was the ease witli the neighbors. These he was diligent 
in reading at spare moments, after candles were lit or by day- 
light on Sundays. He was very eager to acquire information 
that might be serviceable in his future career. The bibliographer 
was innate in him. The first thing he did, on becoming inter- 
ested in any subject, was to find out the names of all the promi- 
nent authors who had written on it, and the titles of their works, 
and this when there was small hope of his ever possessing or 
even seeing them. This, in after life, led him to despise the 
school and college text-book. ^Tntellectnal pap, suitable only 
for babes/’ he would say. He always w^ent to a master for in- 
struction. Wlien invited by the book-publisher to write a ^"Pop- 
ular Astronomy/’ he made it a rule always to decline. ^^There 
is enough of such trash adoat without my adding to it.” 

About this time he is asserted to have entertained the ambi- 
tion of exchanging carpentry for architecture. His predilection 
this way can hardly have been very ^ decided, as in his after life I 
never heard him speak in praise of this art. As house-building 
was impracticable in winter, he had some leisure at this season, 
and managed to spend one winter at the JSTorfolk academy, study- 
ing algebra and six books of Euclid under the instruction of the 
principal. 

After he attained his majority, doubtless with the approval of 
his mother, he began to lay up a siun of money that, in time, 
would suffice to pay his way through college. As his wages were 
only a dollar and a half a day, this was gaining way at a snail’s 
pace. In the summer of 1851 he had accumulated about $300, 
and was becoming impatient to see his education begin. Having 
read in the New YorJc Tribune a description of Central college, 
at McGrawville, Cortland county, Hew York, in which it was 
said that the price of tuition was remarkably low, and every stu- 
dent had an opportunity of paying his or her way through the 
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college by iiianiiai labor, he thought tliat this was, perhaps, just 
llu* thing he wanted. After some reflection he determined to go. 

Idiis college had been founded by Gerrit Smith, the noted 
aliolitionist of Peterborough, and kindred spirits. They had 
good intentions, doubtless, but the mode of advertising their ad- 
vantages produced deleterious results. Their word was "*Ho! 
every one that thirsted, come to the educational waters and 
drink, without money and without price; sex and color will be 
taken no note of/' The consequence was the gathering of a 
motley crowd, many of them of the adventurer type, who believe 
that the sole use of education is that it enables one to dispense 
witli muscular exertion. x\niong tliem an honest man would 
lind little sympathy. 

On his arrival, Mr. Hall was somewhat taken aback by the 
character of the place, so dilferent from what he expected; but 
he decided to remain and make the most of his opportunities. 
There were no masters among the teaching corps, but he doubt- 
less found some books in the library he was glad to be able to 
read, and the amount of his leisure greatly exceeded that he had 
previously enjoyed. Here it became evident that mathematics 
was the science to which he was preeminently attached. How- 
ever, he did not, in his short sta}^ get beyond the elements; per- 
ha])S the institution afforded no means to this end. He acquired 
some French and Latin. His knowledge of carpentry stood him 
in good stead, for he kept the college buildings in repair during 
the whole of his stay. This was only a year and a half, wdien 
Mr. Hall became convinced that he had about exhausted the ad- 
vantages at McGrawville, and that it would be useless to remain 
to take a degree. Moreover, he had become attached to a young 
lady attending the institution, Miss Chloe Angeline Stiekney, 
of Bodman, Jefferson county, Hew York. She graduated in the 
summer of 1855, and, being two years ahead of Mr. Hall in the 
arranged course of studies, it so fell out that he was one of her 
pupils in mathematics. It is asserted that he, with other mem- 
bers of the class, tried to disconcert her by asking questions it 
was supposed she would not be able to answer ; but they did not 
succeed. 

At the end of 1855 Mr. Hall severed his connection with the 
college at McGrawville and came home. He was now engaged 
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to Miss Stiekney, and it was proposed that, after marriage, they 
should together undertake a school wherever an opening might 
he found. Miss Stiekney had gone to Wisconsin to visit some 
relatives and in the hope that some school might be found in 
that State suitable to the wishes of herself and her affiance. Mr. 
Hail joined her in February, 1856, and he also engaged in the 
quest for a school. These efforts were unsiiccessfnL Mr. Hall, 
who was a great hater of indecision, proposed that they should 
be married, and thereupon leav^e Wisconsin. Thus they were 
married at Elkhorn, Wisconsin, March 31, 1856, and started for 
Ann Arbor, Michigan. By this time Mr. Hall must have de- 
cided to be an astronomer. 

Under date of April 2, 1856, Mrs. Hall writes to her sister 
Mary from Ann Arbor : 

^^Mr. Hall and I went to Elder BrighFs and stayed over Sun- 
day, and we were married Monday morning, and started for this 
place in the afternoon. Mr. Hall came here for the purpose of 
pursuing his studies. We have just got nicely settled. Shall 
remain here during the summer term, and, perhaps, three or 
f onr years.^^ 

Mr. Hall seems to have entered the sophomore class at the 
university, from which he passed to the junior at the next com- 
mencement. He studied French under Fasquelle and astron- 
omy under Briinnow. For the latter he always entertained great 
regard as the teacher who had initiated him into the art of 
handling astronomical instruments. In this department of his 
science Mr. Hall was so apt a learner that he was at the bottom 
of an instrument in one-third of the time needed by the ordinary 
man. This struck Professor Briinnow so favorably that he was 
quite willing to give Mr. Hall extra attention. From this it 
came about that he passed out of the hands of Briinnow, after 
three months^ instruction, well versed in the principles of obser- 
vation. The practical training he could acquire by himself when 
opportunity offered. 

Why he left Ann Arbor at this juncture is a little obscure; it 
could he induced only by the narrowness of his means. In order 
to get his degree, he would have to remain at the university two 
years longer, and he did not see where the money necesssiry for 
this was to come from. The couple left Ann Arbor in July, and 
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went to visit a relative of Mrs. Hall at Hiram, Ohio. While here 
an opportunity offered of school teaching at the Shalersville 
Institute near by. This school was conducted by them from 
August, 1856, to the end of the following April. The remunera- 
tion was limited to the tuition fees of their pupils, but they 
seem to have given satisfaction, as a purse of $60 was presented 
to them by the townspeople at their departure. 

During all this time Mr. Hall was burning the midnight oil, 
and here occurred the incidents of a characteristic anecdote 
which he himself narrated to me. After battling several even- 
ings with an intricate problem in the motion of the heavenly 
bodies without success, he jumped up, much vexed at his in- 
capacity, saying, “If I only could consult Laplace’s 2Iecanique 
Celeste my difficulties would vanish in a moment. I dare say 
they have the book in the Western Eeserve College library at 
Hudson. Tomorrow is Saturday, when ^school doesn’t keep,’ 
and I am going to see.” Accordingly, after communicating his 
intention to his wife, in the early morning he set off on foot for 
Hudson, a distance of at least lo miles, presented himself before 
the librarian, who, seeing a man in linsey-woolsey, his shoes cov- 
ered with dust, supposed he was a tramp and was proceeding to 
turn him out without ceremony. But Mr. Hall, undaunted by 
his repulse, by a few words convinced the custodian of books that 
his poverty was far less than skin deep; the book was brought 
out, and Mr. Hall allowed to make all the extracts he wanted; 
after which he returned by the same method as he had come. At 
this time his library was so small that it could be packed in a 
corner of his trunk. 

Mr. Hall was firmly set in his purpose to become an astron- 
omer, and he saw that remaining in Shalersville would not pro- 
mote it; so he determined to move once more. On the arrival 
of the couple at Cleveland they were still undecided which way 
to turn, whether to go back to Ann Arbor or make trial of for- 
tune at Cambridge, Massachusetts; but shortly a heavy gale on 
Lake Erie settled the matter. Mrs. Hall was frightened at the 
great waves and shrunk from going aboard the steamer for De- 
troit. She said, “Let us go East.” So she proceeded to her 
relatives in northern 'New York, and Mr. Hall to Cambridge, to 
see what opening there might be for them there. He conversed 
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with the hlarvard College professors, hut the result was only 
partially encouraging. He could attend certain courses of lec- 
tures and receive help in his studies from the professors witliout 
any charge being made, but no salaried position could be guaran- 
teed him: he would liave to depend on stray seientifie jobs. In 
iliis conjuncture Mr. Hall saw that it would be prudent to have 
a little money in his pocket before attempting settlement in 
Cambridge. Thus he went to Thomaston, Connecticut, and 
practiced again his trade of carpentry. A mill-owner in this 
place employed him to reconstruct the decayed apron of liis dam 
across the Xaugatuck river. At the completion of his ^ task he 
was standing on the upper edge of the apron, contemplating his 
work with satisfaction, wlien, the timber being very wet from 
the spray of the fall, in a moment he lost his footing and slid 
the width of the apron splasli into the pool below. The bystand- 
ers were indulging in a hearty laugh at his mishap ; ])iit the mill- 
owner said, ‘‘DonT mind them; you have made the best a])ron 
on the Naugatuck.’’ 

On May 19 Mr, Hall writes to his wife : get along very well 
with my work, and tiy^ to study a little in the evenings, but find 
it rather hard business after a day’s labor. * * j don’t 

clearly know what we had better do, whether I had better keep 
on with my studies or not. It would be much pleasanter for 
you, I suppose, were I to give up the pursuit of my studies. I do 
not like to do this, for it seems to me that, with two years’ more 
study, I could attain a position in which I could command a de- 
cent salary. Perhaps in less time I can pay my way at Cam- 
bridge either by teaching or by assisting in the observatory; but 
how and where we shall live during the two years is the diffi- 
culty. I shall try to make about $60 before the first of August. 
With this money I think I could stay at Cambridge one year, and 
might possibly find a situation, so that we might make our home 
there ; but I think it is not best that we should both go to Cam- 
bridge with so little money, and run the risk of finding employ- 
ment. You must come here and stay with our folks until I get 
something arranged at Cambridge, and then I hope we shall have 
a permanent home.” 

But Mrs. Hall insisted on sharing the lot of her husband. She 
indeed came to Goshen, but in six weeks the couple started to- 
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^^other for Cambridge with the small capital of $50. On August 
‘2H i\rr. flail entered the Lawrence Scientific School, and shortly 
began attendance on Prof. Benjamin Peirce's lectures. Prof. \V. 
0. Bond had offered him $5 a week, and he had accepted the 
wages. Some of the devic<‘s for getting along were amusing 
enough. Mr. Hall found he must read tha books of the German 
mathematicians and astronomers. Knowing the grammatical 
structure of the language, liow was he ever to get sufficient leis- 
ure for learning the vocabulary? j\rrs. Hall became a living 
<lictionary, of which there were no leaves to be ttirned over, and 
from her Mr. Hall learned 30 or 40 new German words every 
morning as he kindled the fire. After some two months of this 
he thought himself tolerably equipped. 

Early in 1858 he got some extra work — observing moon cul- 
minations in connection with Col. Joseph E. Johnston's army 
engineers surveying in the West. He received a dollar for each 
observed culmination, and in March he made 23 such observa- 
tions. ^Irs. Hall would awaken him out of his sound sleep in 
time to go to the observatory as faithfully as an alarm clock. He 
also eked out his small means computing farmers’ almanacs. 
During the latter part of 1858 he had other extra work — com- 
puting on the Colorado Survey. As to Professor Peirce’s lec- 
tures, he soon ceased going to them, for he found they were too 
theoretical, and, moreover, there was some friction between tlic 
observatory and the mathematical department that rendered it 
unpleasant for him to be connected with both. Early in 1859 
Mr. Hall’s pay was increased to $400 a year. When Mr. Hall 
arrived in Cambridge, Mr. George P. Bond told him he would 
starve if he followed astronomy. This was not very courteous, 
as he himself was following astronomy at the time without starv- 
ing. Mr. Hall might have retorted, ^AYhy don’t you follow your 
own advice?” Two of Mr. Hall’s sisters visited him in Cam- 
bridge, and were so much dissatisfied with his poverty that they 
advised Mrs. Hall to persuade her husband to adopt some more 
profitable profession. Of course their advice was not followed. 

Mr. Hall now began writing for the scientific journals; his 
earliest paper of importance is in the Mathematical Monthly, 
vol. 111 . It is on the. transformation of an infinite series into a 
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continued fraction. But most of his articles gare the elements 
of newly discovered comets and minor planets. 

A few items respecting his occupations can be extracted from 
Mrs. HalFs letters. 

May 4, 1858: ^^Anotlier new comet last night. Mr. Hall has 
Just finished computing the elements of one. They are to be 
published in the Astronomical Journal/' 

December 16^ 1860: ^^Mr. Hall is up almost every night this 
winter observing zones.^^ 

July 18j 1861: ^ ^ Asaph computing orbits; 

this will make the sixth he has done since March, I think, besides 
computing two almanacs and writing a long article for the Math- 
emaiical Monthly/' (Big Asaph is a playful designation of her 
husband; there was now a little Asaph in the family.) 

In the summer of 1862 Mr. HalFs salary was again raised; 
but it was still inadequate to defray the expenses of generous 
living, especially as the Civil War had raised the prices of all 
commodities. Hence, when Congress authorized four new aids 
for the IT. S. IN’aval Observatory, Mr. Hall, although reluctant to 
leave Cambridge, determined to apply for one of these positions. 
He accordingly went to Washington to undergo the examination, 
and returned to await the result. He learned in due time that 
he had passed and had been appointed. On August 6 he pro- 
ceeded again to Washington to remain there permanently. Mrs. 
Hall and her boy remained at Cambridge for a few weeks, until 
the disturbance caused by the fighting about Washington should 
somewhat subside. She rejoined her husband Just after the 
battle of Antietam. The rude alarms of the war prevented an 
easy fiow of existence. 

August 27, Mr. Hall writes to his wife, still in the Horth : 
am getting along as well as I can; have not looked for a place 
since my visit to Georgetown on Saturday; shall go there again 
next week. I think we shall like Georgetown better than Wash- 
ington. The Observatory is not far from there, and now that a 
horse railroad is built between the two towns, communication is 
easy. I sometimes wish I could have stayed in Cambridge. It 
is much pleasanter there and quieter and better for study. But 
we will be content. We can be happy together almost any- 
where.-’^ 
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The second battle of Bull Eun had just ]>een fought. From 
the Xaval Observatory Mr. Hall heard the roar of cannon and 
rattle of musketry. In the following letter he assured ^[rs. Hall 
that he was safe. 

MashingtoUj September 6 : * ^ ^X’ou must not give 

yourself any uneasiness about me. I shall keep along about my 
business. We are now observing the planet Mars in the morn- 
ing. Mr. Ferguson and I work on alternate nights. You had 
better take your time and visit at your leisure now. Things will 
be more settled in a couple of weeks.^^ 

The battles in the vicinity of Washington filled the city with 
wounded soldiers, some of whom were relatives or friends of the 
family, and not a little time was spent by Mr. Hall in looking 
after the latter. Some were brought to the house in which he 
was temporarily living, and nursed there by his wife and himself. 
He had a severe experience in getting acclimated to Washington, 
so much so that he wrote to me to exchange places with him, in 
a joking way, of course, as he knew the Xavy Department could 
not allow such a thing. The military camps in and about the 
city produced a very unsanitary condition of things, and diph- 
theria and smallpox invaded the house in which he was staying, 
and in March, 1863, he was obliged to send his family North. 
He himself remained in the city through the summer. Frequent 
removals were necessary, and it was only after five years’ stay 
that Mr. Hall became the owner of a permanent residence in 
Georgetown. 

In the spring of 1863 Professor Hesse resigned; this left a 
vacant place in the corps of professors of mathematics in the 
navy. Mr. HalFs friends desired that he should he promoted to 
it; but he, believing that the office should seek the man, would 
do nothing but wait. His wife, however, thought this was too 
bad, and ventured to address a letter to Captain Gillis on the 
matter from Cambridge, Massachusetts, where she was then 
staying. 

On May 3 Mr. Hall writes to Mrs, Hall: ^^Yesterday after- 
noon Captain Gillis told me to tell you that the best answer he 
could make to your letter is that hereafter you may address me 
as Professor Hall. ^ ^ * You wrote to Captain Gillis, did 

you? What did you write?” Captain Gillis was a kindred 
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spirit with Professor Hall, and thus the latter's promotion a])- 
]iears to have taken place with little friction. Thus, after many 
discouraging eirciimstanees, the battle for recognition was ended. 

Some pleasant incidents occurred about this time. One even- 
ing Professor Hall showed President Lincoln and Secretary 
Stanton some objects with the ecjuatorial. A few nights after- 
wards the President, unattended, repeated his visit; he wanted to 
know why the moon had- appeared inverted in the telescope; and 
when his wishes on this point had been gratified, he remained to 
converse generally on astronomy. 

On the morning of July 12, 1864, firing was heard north of 
the city; General Early was threatening Washington from that 
side. Professor Hall went to his work as usual, but he did not 
return. Mrs. Hall, with her little hoy, set out for the Observa- 
tory to ascertain what was become of him. A note on his tabic 
explained his absence. am going out to Fort Lincoln ; don’t 
know how long I shall stay ; am to be under Admiral Goldsbor- 
ough. We all go. Keep cool.” Together with the other offi- 
cials af the Observatory, Professor Hall was put in command of 
a number of workmen from the Kavy Yard who manned an 
intrenchment near Fort Lincoln. Many of them were foreign- 
ers, and some of them did not know how to load a gun. FTow- 
ever, the Observatory and Navy Yard people did not have to en- 
dure the strain of this novel position a long time, for the Sixth 
Corps had early been telegraphed for, and they now came up the 
river to relieve them. 

Having now traced Professor Hall through his attempts to 
get a footing in the Scientific arena, we are at leisure to note his 
contributions to the science of astronomy. 

In 1863 he deduced a value for the constant of solar parallax 
from observations of Mars with equatorials at the observatories 
of Washington, ITpsala, and Santiago during the opposition of 
1862. As a uniform method of observing was not followed at 
the three observatories, the result 8."84 has not, perhaps, a high 
degree of precision. Some investigations made by Professor 
Hall afterwards showed that the method with two micrometer 
wires cutting off nearly equal small segments of the planet’s disk 
is better than with a single tangent wire. 
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In 1864 Professor Hall, casting about for something to do 
with the instrumental means at his command, determined to 
form a catalogue of the stars in the cluster Pnesepe. Eleven of 
the brighter stars were determined hy the meridian instruments 
of the Observatory, and the remainder were interpolated by 
means of differential measures made at the Equatorial. The 
number of stars determined was 151. This work stretched from 
1864 to 1870. It is as good as the appliances employed per- 
mitted. Better results could, doubtless, have been obtained by 
the use of a heliometer. 

In 1868, May 2, Professor Hall observed an occultation of 
xlldebaran in unusual circumstances, the moon being invisible 
at the time and only 8° distant' from the sun (Washington Ob- 
servations for 1868, p. 327). 

The same year an article on the ^Tositions of the Funda- 
mental Stars” was contributed to the Astronomische Nachricten 
(vol. Lxxi, p. 191), in which the haphazard methods of observ- 
ing in vogue at that time were criticised and some improvements 
suggested. Some of the latter have since been adopted. 

In May, 1869, Professor Hall was ordered to observe the solar 
eclipse of August 7 on the eastern coast of Siberia. He pro- 
ceeded to San Francisco by way of the Isthmus, and thence by 
the United States vessel Mohican to Plover bay, his destination, 
where he arrived July 30. The eclipse was observed, but the 
data obtained were of no great importance. This was due partly 
to clouds and partly to insufficient instrumental outfit. 

Professor Hall says in his report : ^^With regard to the eclipse, 
I most sincerely regret that we had no means of taking photo- 
graphs. As the weather happened to be, this was the one thing 
most needful for us, and I hope that our fortune in this respect 
may be a warning to future expeditions.” 

The following year Professor Hall observed the solar eclipse 
of December 22, at Syracuse, in Sicily. He spent the short time 
of totality in noting the appearance of the solar corona, and in- 
dicates his disbelief in the scientific value of hand-drawn pic- 
tures. The utmost one can do is to note the general impression 
produced. Deliberation in sketching an outline is impossible. 
In this respect it is much like the aurora borealis. 


( 26 ) 
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Tlie secular perturbations of the eight major planets of the 
solar system was a subject that at all times interested Professor 
Hall. He was employed by tlie Smithsonian Institution to 
report on Mr. StockwelPs investigation. This he did in his 
accustomed thorough way, testing his tigures in many places by 
his own computation. This led him in 1870 to publish an 
article in the American Journal of Science noticing the imper- 
fections of previous treatments of this matter. He shows how 
important it is we should start wuth values of the masses quite 
approximate. However, it is still more important that the 
squares and product of the masses of the large planets, Jupiter 
and Saturn, should be properly taken into account in the investi- 
gation. 

In 1872 lie reported on observations of Encke’s comet, both for 
position and physical appearance, during its apparition of 1871. 
Sixteen observations for position were obtained between Hovem- 
ber 2 and December 7. 

Professor Hall sa^^s : first saw this comet in 1858, and have 
observed it at four returns. l^Iy impression is that it lias been 
fainter during its present return than I have ever seen it before, 
considering its distance from the earth and sun. To an observer 
who sees such changes going on, the question will naturally occur 
whether his determinations of position made at different times 
and when the comet has such different forms are strictly com- 
parable. It would appear that this should be carefully consid- 
ered in any discussion of the motion of the cornet.’^ 

In connection with this matter, Professor Hall, about this 
time, contributed to the American Journal of Science an article 
on the ^^Astronomical Proof of a Eesisting Medium in Space.” 
He considers that the comets of Faye and Winnecke do not sup- 
port the hypothesis of a resisting medium, which Encke thought 
thoroughly established by the motions of his comet. Professor 
Hall points out the logical incompleteness of the proof of the 
action of a cause simply because it accounts for the observed 
facts ; it is necessary to show, in addition, that no other cause is 
capable of so doing. His prevision in this matter was amply 
confirmed by the subsequent researches of Von Asten, when -it 
was found that Encke’s modulus of resistance had to be greatly 
cut down. 
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Professor Hall was the chief of the party sent to Vladivostok 
to observe the transit of Venus of December 8, 18T4. Six men 
accompanied him in various capacities. lie left Washington 
July 11 and arrived at San Francisco July 21, ]\ressrs. Harri- 
son and Gardner, in charge of the instruments of all the north- 
ern parties, made the journey from Washington to San Francisco 
on freight trains. The party sailed from San Francisco July 28, 
in the steamship Alasl'a. and reached Yokohama August 20, 
Leaving this place on the 26th, they reached Nagasaki August 
;)0. On September 3, aboard the U. S, steamer Kearsarge, the 
wliole party was conveyed to Vladivostok, which was reached 
September 7, and baggage and instruments were landed Septem- 
ber 9. 

A Ijattle was immediately commenced with the untoward cli- 
mate of Vladivostok. The party seem to have kxin at their wits’ 
end how to protect their instruments and still leave it possible to 
observe with them. Driven away from their first chosen site b^ 
tlie wind, with difficulty they Jound a second. Professor Hall 
gives a somewhat sarcastic account of the conditions : ^Ht was a 
puzzling question what to do with the equatorial house. The 
winds at Vladivostok are extremely violent, and the roof of this 
house was so designed as to give the winds a- strong hold of it. 
Finally, four posts were set firmly in the ground; holes were 
bored in the roof of the house; strong ropes passed around the 
main rafters and made fast to the posts. To keep the wind out 
of the house, a curtain was made of old canvas, furnished by 
Captain Harmony, and nailed and drawn down around the body 
of the house. In this way the roof was made secure, and wind 
and snow were, in a good degree, kept ouh of the house. But, at 
the same time, the house was rendered nearly useless for ordi- 
nary observations, since if we untied the fastenings and opened 
the shutters we were in danger of having the roof blown off and 
our equatorial broken. Afterward T regretted not having fol- 
lowed the plan proposed by Captain Harmony and by Mr. Smith, 
of building a strong plank fence, a few feet outside the house, 
bracing this fence from the inside and banking it with dirt on 
the outside, and letting the planks rise a few feet above the eaves 
of the roof ; but I had such an experience in building that I very 
much disliked undertaking anything more in Vladivostok.’’ 
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The transit instniinent was found to have been ver}’ slovenly 
constructed. Professor Hall says: ‘‘Of the three spirit-levels 
furnished by the maker, two were utterly worthless, and the 
third was kept to be used only in ease of necessity/’ 

With regard to the photographic apparatus, he says: “The 
heliostat and clock had been so profusely oiled that they would 
not run in cold weather. They were carefully cleaned by Mr. 
Gardner ; no oil was applied except a little at the bearing of the 
pendulum, and afterward they performed tolerabl}" well. ^ 

In accordance with the last directions received from the commis- 
sion, we had covered our heliostat pier and the cofSn-shaped plate 
with white cloth. After this was done the photographs were 
blurred, and it was at first supposed that the focal distance had 
been erroneously measured. The eoflSn-shaped plate was moved 
and the foeal distance changed to correspond with that found by 
experiment with ground glass, but the photographs were no bet- 
ter. After some delay it w^as found that the trouble came chiefly 
from light reflected from the white cloth and other surfaces to 
the sensitive plate. The cloth was removed and the surfaces 
painted a dead black color, with lamp-black and water. There 
still remained a source of trouble which it was impossible to 
avoid. This was the difference of temperatures inside and out- 
side of the photographic house, and which varied from 20^^ to 
50°. This allied itself with what seems to me the weakest part 
in the excellently designed apparatus provided by the commission 
for doing the photographic work — that is, with the fact that the 
glass mirror reflects but a small percentage of the light. The 
reflection of so small a quantity of light through the photo- 
graphic lens made it necessary to open the slit in the slide to its 
greatest width, 2% inches, and even then, at low altitudes to 
move the slide by hand slowly past the plate, and thus lengthen 
the time of exposure. But if the time of exposure was much 
lengthened, the difference of temperatures made the photographs 
blurred and indistinct around the edge of the sun. It was de- 
cided to make faint and sharp photographs rather than those 
with blurred edges, and as dense as the photographers had been 
instructed to make.” 

“On the morning of the day of transit the apparatus was in 
good adjustment, and Mr. Clark and his assistants had evefy^ 
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tiling in readiness for making 200 photographs. At the time of 
the first and second contacts the haze prevented them from 
making any photographs, although the telescopes gave us faint 
but very fine images of the sun and Venus. After Venus had 
entered wholly on the sun^s disk the haze became thinner, and a 
few photographs were made, when we were stopped by denser 
haze. About an hour after this another set of photographs was 
made, and still later, and near the end of the transit, nine photo- 
graphs were made. There are 13, I think, that will admit of 
measurement. The others will be found probably too faint to be 
used.^^ 

Thus, on account of atmospheric haze and imperfect appa- 
ratus, the expectations entertained were not fulfilled.* 

In 1866 and 1867 Professor Hall was assistant to Professor 
Hewcomb on the new transit circle. For a few months at the 
end of 1867 he was in charge of this instrument. Prom 1868 
to his departure for Vladivostok he was in charge of the small 
equatorial. In May, 1875, he was put in charge of the Clark 
refractor, which he held to his retirement. 

In 1875 he proposed to derive the mass of Mars from the mo- 
tions of the minor planets, whose periods are nearly double that 
of the first-mentioned planet. He gives the formulas for deriv- 
ing the coefficients of the long-period terms in the longitude of 
the minor planet, and a table to facilitate the computation, and 
then makes application to 32 of these bodies. The practical 
objection to this is that we have to wait until a large fraction of 
the period has elapsed. 

On December 7, 1876, Professor Hall noticed a brilliant white 
spot on the ball of Saturn. It continued to be visible until J an- 
uary 2, 1877. He immediately made use of it to determine the 
time of rotation of Saturn. Sir William Herschel had made a 
determination, but the statement of it in the books had got 
vitiated. 

In a memoir of the same ^^ear (1877) he considers the equa- 
tion of the curve of the outline of the shadow of the ball of 


* I have not been able to find Professor HalFs report printed in 
any scientific journal or collection. Fortunately, what appears to be 
an unabridged edition of it is published in the Yorlc Daily 

Trihtme for March 26, 1875. 
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Saturn on the ring. The treatment of this question is greatly 
simplified by the consideration that the diameter of the sun as 
seen from Saturn is only about 3'; hence, for ail practical pur- 
poses, it suffices to reduce that body to a point. But Professor 
Hall treats the question in its most general form, and the equa- 
tions evolved are interesting from the mathematical side. 

We now come to the principal achievement of Professor Hall, 
the discovery of the two satellites of Mars. The exploit created 
so much excitement in the scientific world at the time that even 
now, after the lapse of thirty years, the history of it seems very 
trite. Of course, when men have made a long and painful 
search for a thing without success, they feel warranted in saying 
it does not exist. In this way the text-books repeated the state- 
ment, ‘^'^Mars has no moon.^^ But the opposition of Mars in 1877 
was a very favorable one, and, still more, the instrument Pro- 
fessor Hall had at command considerably exceeded in space- 
penetrating power any that had been previously constructed. On 
these accounts he thought that it could not be laid to his charge 
that he had wasted his energies, even if he discovered nothing, 
for negative knowledge is sometimes as valuable as positive. 

Mars reached its stationary point August 5, and a month later 
it was in opposition. The search was begun early in August. 
Between the 4th and the lOtli no observations are recorded, but 
on the 10th Mars^ white spot is observed, with the remarks: 
^Tlanet blazing; clouds passing.” On the 11th the remark is: 
‘^‘'Seeing good for Mars.” At 14^ 42^ a faint star near Mars was 
measured (this was Heimos), when fog from the Potomac inter- 
rupted observation. Unfavorable weather continued to August 
15, when the white spot of Mars is seen, and the remark is: 
^Tmages blazing.” On the 16th Heimos is seen and measured 
twice, the result showing that it was attending Mars. On the 
17th not only is Heimos seen, but a new object is detected. To 
the later observation is added the remark : ^^Haylight. Both the 
above objects faint, but distinctly seen by George Anderson and 
myself.” The observations of the 17th and 18th clearly estab- 
lished the character of these objects, and Admiral Eodgers pub- 
licly announced the discovery. For some time the inner moon 
was a puzzle, but by making a prolonged watch on the nights of 
August 20 and 21 the identity of the object at its several appear- 
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ances was made out. The glare of Mars so generally interfered 
with the visibility of the satellites that it was necessary to slide 
the eye-piece so as to keep the planet outside the field of view. 

This discovery produced a great sensation. I remember visit- 
ing my bookseller in Xew" York just as the public announcement 
w^as made. The first thing he did on my entering his place was 
to thrust the morning paper under my eye and point to an edi- 
torial, with ^"What do you think of that?'’^ I took time to read 
the heading and the first line, and replied, ^‘Thafis a moon hoax.” 
Information came from Washington the next day that effectually 
disposed of this view. A craze for discovering satellites took 
possession of many people. One man in Pennsylvania, the owner 
of a small telescope, wrote to Professor Hall, ^T have discovered 
a satellite, and it goes round the primary in five seconds,” Envy, 
too, was not wanting; but Professor Hall could afford to stand 
by and smile; the joke w^as all on his side. 

As to the amount of credit due to Professor Hall in this mat- 
ter, it is certainly a singular fact that after the discovery no 
astronomer put in a claim that he also had intended to prosecute 
a search for satellites, but had not yet taken opportunity to com- 
mence work. Thus it would seem that Professor Hall in 1877 
was the only astronomer who indulged such an intention and 
carried it out. We shall do no one a wrong in saying that if it 
had not been for Professor Hall the great opportunity of 1877 
would have passed without the discovery of these bodies. Pro- 
fessor Hall was an exceedingly modest man in reference to his 
achievement — ^modest beyond what the occasion called for. He 
more than once said to me, ^‘Mr. George P. Bond should have 
discovered these satellites in 1862; his telescope was powerful 
enough to reveal them.” I would reply in a bantering way, ‘^Tle 
very kindly left the nuggets for you to pick up.” After the 
discovery, it was surprising what a number of relatively small 
telescopes revealed these satellites; so much easier is it to dis- 
cover what has already been discovered. 

Measurement of these satellites continued to be the care of 
Professor Hall until he closed his work at the TJ. S. Naval Ob- 
servatory, in 1892. 

Professor Hall reported on the transit of Mercury of May 6, 
1878, which he attended to in Washington. Mr, Joseph A. 
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Eogers having made 216 dry plates, 72 of them were exposed in 
Washington. The third and fourth contacts .were observed; 
the othem were missed. The diameter of the planet was meas- 
ured with the double-image micrometer, but the results were 
deemed of slight importance. 

The same year he journeyed to Colorado to observe the solar 
eclipse of July 29. His station was La Junta, on the line of the 
Atchison, Topeka and Santa Fe railroad. 

Professor Hall reports: ^^The day at La Junta was all that 
could be desired for observing a total eclipse. My own special 
work during totality was searching for an intra-mercurial planet, 
the supposed Vulcan, indicated by the researches of Leverrier on 
the orbit of Mercury. Before the eclipse I studied the configura- 
tion of the stars as they are laid down on the chart published by 
the Observatory, and during totality a copy of this chart was 
placed a few feet in front of me, so that I could refer to it in- 
stantly. As soon as totality began I turned my shade to the free 
opening and commenced sweeping above the sun and near the 
ecliptic. My sweeps extended from the brighter part of the 
corona to a distance of about ten degrees from the sun. The 
magnifying power was so great that the sweeping could not be 
done very rapidly. In this part of the sky I saw nothing but the 
stars laid down on the chart. ^ ^ ^ The interior part of the 

corona seemed to me very bright — much brighter than the corona 
I saw at Syracuse, Sicily, in 1870. * * * The darkness dur- 

ing totality at La Junta was very slight, and I could read my 
chronometer and could see the stars on the chart with ease and 
without the aid of artificial light. 

^^At La Junta I was struck with the clearness and beauty of the 
sky at night. I could see distinctly and steadily with the naked 
eye X Hrsae Minoris, a star that I have never been able to see at 
Washington in this manner, although I have made many trials 
and know, of course, just where to look. The number of stars 
visible to the naked eye was greatly increased. But the most 
striking change was in the appearance of the Milky Way. The 
outlines and divisions of this great starry ring were seen with 
wonderful distinctness. A few hours after sunset, when the in- 
tense heat of the ground had passed away, the images of stars in 
our telescopes were good. I cannot but think that those elevated 
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plains offer advantages for astronomical observations that have 
not hitherto been made use of. An obvious objection to the use 
of large telescopes in those regions is the great change of temper- 
ature from day to night. It might be necessar}^ that the observer 
should work from midnight until mornings, but these are gener- 
ally the best hours of the niglit at any place. This interesting 
question will not, I think, be definitely settled until a complete 
and careful experiment has ]>een made. The reports of observers 
who have had an experience of a few days or weeks are apt to be 
conflicting and unsatisfactory^ The elevated plains of our coun- 
try are now easy of access, and in order to decide the question, an 
experienced astronomer with a good telescope should be placed 
in an elevated position, and should continue his observations for 
several years.’^ 

x\s more than one astronomer, on this occasion, announced the 
discovery of intramercurial planets, Professor HalFs remarks 
have an interest. 

In 1880 Professor Hall gathered together and published his 
observations, 1,614 in number, of double stars. They include a 
few made in 1863 with the smaller equatorial. In the introduc- 
tion, which is an admirable exposition of the difficulties which 
beset the observer with an equatorial, Professor Hall is very 
frank in stating the imperfections of the driving clock and the 
dome as well as the imperfection of his eyes. 

In 1882 was published an investigation of the parallaxes 
of a Lvrae and 61 Cygni from observations with the large equa- 
torial. A sensible temperature coefficient was found for the rev- 
olution of the micrometer screw, although previously it had been 
assumed that it was insensible. An abbreviated statement of the 
observations of a made at the prime vertical from 1862 to 
1867 is appended, showing a negative parallax. 

In the autumn of 1879 the satellites of Mars were again ob- 
served. Professor Hall says: ^^The observations were made in 
the following manner : In order to avoid sliding the eye-piece, as 
was done in 1877, a piece of colored glass, covering one-half the 
field of view, was inserted in the forward end of the eye-piece, 
near the micrometer wires. It might be better to silver one-half 
tlm forward lens of the eye-piece, but an attempt to do this did 
not give a good result. In making the observations, the planet 
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was placed behind the colored glass, through which the wire 
could be seen, and, both objects being kept near the center of the 
field, the angle of position and the distance were measured by 
bisecting the disk of the planet and the satellite. In this way 
the obserTations were made in much less time than by sliding the 
' eye-piece.” Both satellites were remarkably near the predicted 
position, and the corrections of the elements of their orbits de- 
duced from this series of observations were quite minute. 

Professor Ha}! was chief of the party that was sent to San 
Antonio, Texas, to observe the transit of Venus of December 6, 
1882. He was measurably successful and brought away a con- 
siderable number of photographs. I have not been able to find 
his report in print. 

In 1884 he discussed the observations of Hyperion. From 
1852, when Lassell had observed this satellite of Saturn, up to 
1875, when Professor Hall commenced to observe it, no observa- 
tions had been made. The discussion brought out the interest- 
ing facts of a nearly constant eccentricity and a peri-saturnium 
retrograding about 20® a year. Professor Hall gave expressions 
for the perturbations- arising from the action of Titan. These 
data soon led astronomers to perceive that Hyperion afforded an 
example of a periodic solution in the problem of three bodies. 
There was still some debate as to the mass of Titan ; but this was 
soon settled. 

His being in charge of the Clark refractor seemed to point 
him out as the man who should have the care of all the satellited 
of the solar system, .excepting those of the earth and Jupiter. 
Hence in 1885 he published a discussion of his observations of 
Oberon and Titania, reaching from. 1875 to 1884, deducing cor- 
rections to the elements and the mass of Uranus. 

The satellite of Heptune was treated in a similar manner in 
another memoir composed about the same time. 

Next lapetus was investigated, the longer time this satellite 
has been known and the slowness of its motion demanding more 
extensive treatment. The memoir containing this investigation 
is among the most admirable pieces of astronomical literature, 
nothing can exceed the clearness and precision of its statements, 
both on the observational and mathematical sides. We are re- 
minded of Bessel. After the lapse of a quarter of a century, it is 
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scarcely superseded. The amount of pains taken to have every- 
thing right is a subject^ for wonder. The elements are deduced 
from ten years’ observations^ extending from 18T4 to 1884, ex- 
cept that observations of Sir William and Sir John Herschel 
were used in getting the period. The mass of Titan is assumed 
at a 10,000th part of that of Saturn ; it is now known that it is 
more than double this. The mass of Saturn, derived by Pro- 
fessor Hall from his measures of the distance between the two 
bodies, is half a per cent greater than is indicated by the action 
of the planet on Jupiter. It will be noticed that the observa- 
tions of 1814, 1883, and 1884 give a result that is quite different 
from that of the years 1815-1881. Some abnormal appearance 
of Saturn and its ring must have interfered with the measure- 
ment of the distance between the two bodies. Tables for the 
motion of the satellite conclude the memoir. 

When the memoir on lapetus was finished Professor Hall im- 
mediately took up the six inner satellites of Saturn and treated 
them on a plan precisely similar to that followed in the preceding 
memoir. Here he found a mass of Saturn still larger than that 
just mentioned; and a similar cause must have acted to vitiate 
the measurements of distance. 

This was followed by the memoir entitled “Observations for 
Stellar Parallax,^’ in which Professor Hall, after detailing his 
efforts to obtain a more certain value of a revolution of the 
micrometer screw, gives and discusses his observations for the 
parallax of two stars and rectified his previous discussion of the 
parallaxes of a Lyrse and 61 Cygni, it having been discovered 
that the correction for temperative had been applied with the 
wrong sign. For the latter stars some new observations were 
added to the discussion. 

In 1889 Professor Hall gathered together the various notes he 
had made on the appearance of Saturn and its ring in the in- 
terval 18?5~1889. The memoir contains also the measures he 
had made of the dimensions of the ring and their reduction. But 
the principal statement is the showing that the theory of Otto 
Struve, asserting the imminent precipitation of the ring upon 
the ball, was without warrant. 

During these years Professor Hall was much engaged with the 
matter of removing the U. S. Naval Observatory to a new site. 
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This question was agitated for a long time ])efore Congress au- 
thorized the removal and appropriated money for purchasing a 
new site. The nnhealthfulness of the locality occupied by the 
Observatory was conceded by all who were in a position to know. 
This, however, was not sufficient to overcome the inertia; but at 
length it was seen that the Observatory would ppbably be in the 
wav of the schemes for improving the virater front of W ashington. 
Thus Congress was induced to provide the sum necessary. A 
large number of places were offered to the Government for the 
purpose, and a board composed of Observatory officials was ap- 
pointed to ascertain the advantages of each place and to report 
thereon. Professor Hall was a prominent man on this board. 
A very thorough investigation was made, and the present site of 
the Observatory (then known as the Barber place) was recom- 
mended. This so offended the unsuccessful offerers that they 
accused the board of undue partiality. The Havy Department 
thought best to appoint a new board, composed of scientists at a 
distance from Washington; but the new board simply confirmed 
the recommendation of the first. After the site was purchased, 
there was a great deal of friction in getting the new buildings 
erected. The first contract, after the time had been lengthened, 
was declared forfeited and a new one was formed. It was not 
till 1892 that the instruments were moved into the new quarters. 

Prom the autumn of 1885 to the spring of 1887 Professor Hall 
measured the positions of 63 small stars, relative to the brighter 
ones in their neighborhood, of the group of the Pleiades, This 
was done in order that in the future it might be determined 
whether the two classes of stars had a general relative proper 
motion. The average magnitude of the small stars was 12.4. 

About the same time Professor Hall was observing to get the 
stellar parallax of a Tauri. His result was only one-fifth of tliat 
of Otto Struve. 

The next memoir of Professor Hall is on the constant of aber- 
ration. In this he gathers and discusses the equations resulting 
from the observations of a Lyrae made at Washington with the 
prime vertical instrument in the years 1862-1867. Some sus- 
picion attached to these observations because they give a nega- 
tive parallax for the star; but Professor Hall thought that the 
value of the constant of aberration derived from them was not 
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greatly vitiated by this circumstance, and he declares his im- 
pression that the method of getting the constant of solar parallax 
from that of aberration is the best astronomers now have. 

In a memoir on the extension of the law of gravitation to 
stellar systems. Professor Hail expresses the opinion that we are 
hardly warranted at present in making the extension. 

As Professor Hall was to be retired on October 15, 1891, hav- 
ing then attained the age of 62, just before retirement he col- 
lected his observ^ations of double stars made during the interval 
1880-1891. 

In the year 1889 the orbit plane of lapetiis returned to a posi- 
tion similar to that of 1875, except that the apparent motion of 
the satellite was reversed; hence in this year Professor Hall 
began another series of observations which were continued in tlie 
opposition of 1890. The principal result of the discussion of 
these was a smaller value of the mass of Saturn than was ob- 
tained in the earlier investigation, but still larger than the com- 
monly accepted value. 

In a memoir of 1892 on the relative motion of 61 Cygni, Pro- 
lessor Hall discusses his own and his predecessors^ observations, 
with the result that the two components are physically connected. 
The addition of terms proportional to the square of the time 
brings the theory in accord with observation. 

In a supplement to his second collection of observations of 
double stars, Professor Hall derives formulas representing the co- 
ordinates of the more interesting. 

Although Professor Hall had been retired, the Superintendon (- 
of the Observatory tendered him the use of the Clark refractor 
for observing the satellites of Mars in the summer of 1892. The 
discussion of the observations is found in the Astronomical Jour- 
nal, voL XII. 

Having, in the just-mentioned memoir, deduced a new value 
for the revolution of the micrometer screw, . Professor Hall, in 
another article on the masses of Mars, Saturn, Uranus, and Nep- 
tune, modified his previously given values of these masses to ac- 
cord therewith. 

In a memoir of 1893 the perturbations of Flora by Mars and 
the earth are somewhat rudely derived, but with sufficient detail 
to show that they are of no great moment. 

269 



NATIONAL ACADEMY OF SCIENCES. 


In Suggestion in tlie Theory of MereuryA a memoir of 
1894, Professor Hall, using a formula of Bertrand, showed that 
the unaccounted-for part of the motion of tlie perihelion of Mer- 
cury could be explained if the exponent 2 of gravitation was 
algebraically diminished by a very small fraction. This sug- 
gestion was adopted by Professor Xewcomb in forming his tables 
of the interior planets. 

The same year Professor Hall published a memoir on the 
orbits of double stars, giving a very lucid exposition of the 
formulas and methods for deriving them from the observations. 

In 1896 Professor Hall published the absolute perturbations 
of l^emausa of the first order by Jupiter. They are compared 
with normals covering 34 years of observation, and the accord is 
so good that tables might be constructed from this investigation 
accurate enough to give fair positions of this planet in the future. 

In 1898 Professor Hall discussed the observations of the satel- 
lite of Neptune made during the preceding opposition, at the 
Yerkes Observatory, by Professor Barnard, and derived a new set 
of elements. He points out the desirability of continuing ob- 
servations of this sort in order that the ellipticity of the planet 
may be determined. 

Two years later Professor Hall, then residing at Cambridge, 
used his opportunity to investigate, as far as the preserved docu- 
ments permitted, the observations of this satellite made by the 
two Bonds in 1847 and 1848. The conclusion he comes to is 
that the methods of treatment adopted for the Cambridge obser- 
vations is quite superior to that followed at Pulkova. 

In 190^ Professor Hall has a memoir considering the mass of 
the rings of Saturn. He first assumes plausible values for the 
elements of the problem, which lead to a negative value for the 
mass under consideration. However, it is easy to make siich 
changes in the elements as will render the mass positive. The 
nebular hypothesis would lead us to suppose that the mass of the 
rings relatively to the mass of Saturn is not greater than the 
mass of the interior planets of the solar system relatively to that 
of the sun. 

The last article Professor Hall contributed to the scientific 
journals is, on stellar parallax, and bears date September 20, 
1906. 
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From the })rece(Iing exposition it will he seen how varied and 
numerous were Professor HalTs investigations in astronomy in 
the course of little less than half a eentun\ 

A few details must be added concerning Professor HalFs social 
life after he was retired from active service in the United States 
Xavv. In July, 1892, Professor Hall had to endure the sorrow 
of losing his wife. This lady, of great refinement and culture, 
but frail physique, had by her encouragement, sympathy, and 
self-sacrifice been of great service to her husband in the pursuit 
of his science. Having finished his work at the Observatory at 
the end of the summer of 1892, Professor Hall still lingered at 
his residence in Georgetown, frequently resorting to the Observa- 
tory library for scientific reading : but in the summer of 1894 he 
began to think that the ties binding him to Washington were of 
the slightest, and to indulge a wish to pass the rest of his days 
in the midst of rusticity. This led him to think of his native 
town, Goshen, where most of his relatives resided. Proceeding 
thither, he purchased a small piece of land with a house. The 
latter had been built shortly before the Eevolutionary War and 
had served as a tavern, at which a line of stages, running to and 
from Albany, stopped in the period following this war. In 
order to ])e fit to live in, this dwelling had to be renovated, and 
Professor Hall spent the autumn and the following spring in 
attending to this work. In taking up the flooring some coins of 
colonial Connecticut were discovered. This dwelling stands on 
the road between Litchfield and XTorfolk, about 200 yards south 
of the crossing of it by the Gunstock brook, the outlet of Xorth 
pond. This is a very retired spot, the nearest railroad station, 
at ISTorfolk, being seven miles distant. The screech of the loco- 
motive is not heard or only at rare times, and then very faintly. 
Telegraph or telephone poles are not visible on the road. This 
place is about two miles north of where Professor Hall was born. 
He dubbed it ^^Gunstock.^^ 

In 1896 he received an invitation from Harvard University 
to give instruction in celestial mechanics. Acceptance of this 
would involve an interruption in his plan of rustic life; never- 
theless he decided to accept; but he stayed in Cambridge only 
during term time, all his vacations being spent at ^^Gunstock.” 
At first his position at Harvard did not make him a member of 
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the faculty ; but it was soon discovered that he was a capital man 
in the social line, and his rank was so changed that he became a 
member of the governing board. His lectures were addressed 
to undergraduates and made an elective course for the obtaining 
the bachelor’s degree. Professor Hall therefore could not in- 
dulge in research work before his class. As Gauss^ Theoria 
Motm mainly turns on spherical trigonometry, in which the stu- 
dents coming to him should be proficient, he adopted this book 
as outlining the drift of his teaching. After five years of this 
occupation, being now he thought himself warranted in re- 
tiring to his rustic home. 

In the autumn of 1901 he married Miss Mary B. Gauthier, 
who survives him. 

Planing off the summit of a large rock near his door, he bolted 
to it an iron sun dial constructed after his own plan. He liad 
some difficulty in getting the foxmdrymen in Torrington to fol- 
low precisely his drawing. The light of the sun was compelled 
to go through a conical perforation in the style ending in a pin- 
hole. This formed a minute star on the horizontal plane of the 
dial which had a deep groove on the line of the meridian. The 
bisection of the star by the sharp line at the bottom of the groove 
marked the time the sun’s center was on the meridian. By this 
device Professor Hall thought he got time correct to within 20 
seconds. The dial was kept painted, and when not in use was 
covered by a wooden box. When the neighbors found out that 
Professor Hall had good time, they came to the house to set their 
watches. 

To get the geographical position of his house, Professor Hall 
made a rude triangulation connecting it with the summit of Ivy 
mountain. 

Almost the last episode of Professor Hall’s career was a depu- 
tation of his fellow-townsmen waiting on him to see if he would 
not represent them in the Constitutional Convention, since he 
was by far the most notable man in the town ; but his reply to 
them was, Gentlemen, I think you do an injustice to your 
fellow-citizens who have the misfortune to live in the populous 
towns. If I go to the convention, I must vote for the reform of 
this abuse.” The deputation, with downcast countenances, went 


272 



ASAPH HALL. 


off to find a candidate elsewhere., wondering how a man could bo 
so quixotically altruistic. 

About January, 1907, Professor Hall found himself incapable 
of performing the domestic labors about his house. One day he 
said to his wife, ‘"‘■'I can’t swing the axe; what do you suppose is 
the matter with me ?” His friends were alarmed about his con- 
dition, and a medical examination show'ed heart trouble. For- 
bidden to exert himself, he was still able to walk about the house 
and grounds and ride to the neighboring yillages. He spent the 
early spring at Annapolis, Maryland, where his son Angelo holds 
a position in the U. S. X'ayal Academy. Eeturning, he spent 
the summer at home ; but at the beginning of ISToyember it was 
deemed prudent to remove him from the rigors of the Goshen 
winter. He seems to have endured the fatigues of the journey 
to Annapolis tolerably well, but he had not been there quite three 
weeks when the end came. He died ISToyember 22, 1907. 

In noting the character of Professor Hall as a scientist and as 
a man, we observe that he has been called a self-made man, and 
this partly in commendation, partly in commiseration. But this 
statement is misleading, if it is supposed that it is equivalent to 
the fact that he had no continuous academic training. Whatever 
his surroundings, he always grasped any tool within his reach 
that would serve his purpose, and wielded it vigorously. If he 
had been wealthy enough to have employed a coach, I am afraid 
the coach would soon have been left behind, such enormous 
strides he was accustomed to take. Mr. Hall was a bird of the 
species that can run as soon as it is out of the shell. His battle 
was rather with poverty than lack of instructors. Speaking to 
me of his great admiration for the histories of Gibbon and 
Hume, he said: ^^’'hat a fortunate circumstance it was for me 
that these books were in my father’s library.” He had actually 
read them as soon as he could read at all, and with a com- 
prehension and appreciation equal to that of a man of forty. 
Perhaps he was the only boy of his age in Connecticut who in- 
dulged in that sort of reading. Dickens’ Child’s History of 
England was thrown away in his case. In a letter to me of 
February 16, 1873, he says: ^^Some fifteen years ago it was my 
ambition to own a copy of Bowditch’s Translation of the Mecan- 
ique Celeste. How I am thankful I did not have money enough 
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to buy it. How much more elegant the original is F Mr. Hall 
had a hearty contempt for the process that makes a man a senior 
wrangler by damming the stream of intellectual effort so as to 
have the beauty of a waterfall. He was the determined foe of 
pedantrv' in learning, the persistent nibbling at the shell for the 
sake of sliowing off; he struck for the kernel at the earliest pos- 
sible moment. He said, ""The best book from which to learn the 
principles of the infnitesimal- calculus is Euler’s Introductw ad 
Anahjsin Inftnitorum; there is no nonsense in it.” This view 
does not suit the modern pedagogue in mathematics, but it is 
characteristic of the man who uttered it. Mr. Hall indulged in 
the luxury of having favorite authors, and it was sometimes diffi- 
cult to persuade him that somebody outside the list was worth 
looking at. His favorites in the line of mathematical astronomy 
were Lagrange, Laplace, Gauss, Hansen, and Bessel. 

He had an Aristophanic vein in his composition, but only in- 
dulged it before intimate friends, and was never malicious. In 
the Platonic dialogue Phsedrus says: ""I am going for a walk 
outside the walls.” It seemed to me that Mr. Hall was always 
walking outside the walls, so much did he emancipate himself 
from custom and tradition. 

He was eminently a democratic man, and disliked the naval 
etiquette of putting on airs of superiority and keeping one’s 
inferiors in rank at a distance. During his long career of work 
with the Clark refractor, Mr. Hall was assisted by Mr. George 
Anderson, who, on the score of having served in the civil war, 
had obtained the position of a laborer at the Observatory. Mr. 
Anderson was exceedingly efficient in managing the dome and 
the driving clock. Professor Hall threw aside all ceremony in 
his intercourse with Mr. Anderson. Two brothers could not 
have been more intimate. Professor Hall would call Mr. Ander- 
son to the eye-piece of the telescope. ""Well, George, what do 
you see?” George would describe. ""Well, how is it situated?” 
George would again describe in his homely way. ""Well, I think 
we may enter on the observing book that we both saw it.” 

Mr. Hall had a wholesome dread of ""subjectivities.” He knew 
that Sir William Herschel had announced four satellites of 
Uranus that turned out to be ""subjectivities,” and at Pulkova 
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they had long ohserYed a ^^subjectiYity^’ as a companion of 
Proeyon. He determined, if po&ible, to escape such mistakes. 

For mental relaxation Mr. Hall went to literature. He was 
fond of history, frequently read noYels, and also poetry to a 
small extent. In science he did not Yenture outside of mathe- 
matics, astronomy, and physics. 

Hr. Hall was generous to a fault. But what a world of grati- 
tude we owe him for his heroic, herculean perseverance! I do 
not suppose that he ever suffered from hunger, but he had only 
to look out of the window to see the wolf at the door. 

Professor HalFs achievements were such that honors could not 
fail to be heaped upon him. Elected into the National Academy 
of Sciences in 1875, he served as its Home Secretary for twelve 
years and its Vice-President for six. He was an honorary mem- 
ber of nearly all the scientific societies in this country and Eu- 
rope which make it a point to have honorary members. For 
some years he was Consulting Astronomer to the Washburn Ob- 
servatory at Madison, Wisconsin. He several times delivered 
addresses in his eapacit}?’ of president of a society, the last time 
being before the American Association in 1902 at Pittsburg. He 
received the gold medal of the Royal Astronomical Society, the 
Lalande and Arago Prizes from the Academy of Sciences at 
Paris, the degree of LL. D. from Harvard and Yale. 

The portrait at the head of this memoir represents him as he 
appeared in his prime. It is from a photograph taken by Mr. 
Peters, the photographer to the Observatory, as he was sitting at 
a desk in the new Observatory, 
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PUBLISHED WEITIHGS OF ASAPH HALL, 
Professor of Mathematics, U. S. Navy. 

Compiled by William D. Hokigax, Libearian. 

(Commiuiicated by Captain W. J. Barnette, Superintendent of U. S. Naval 

Observatory.) 

The following list contains all the titles that could be collected 
in time for the April meeting of the Academy. There are many 
journals, especially among those devoted solely to mathematics, 
in which the minor articles are not indexed. In the class of 
general science, some of the journals have no author-index and 
some have published no index whatever. To have examined 
these journals thoroughly would have consumed a much longer 
time than that allowed for the compilation of the list ; therefore 
it may be properly inferred that the list is incomplete, though it 
is believed to contain every paper of importance. 

It should be noted that while assistant at the Harvard College 
Observatory, during the years 1857 to 1862, Mr. Hall was em- 
ployed on the transit circle with the passages of clock stars and 
with lunar culminations in connection with the Lake surveys 
carried on by the Engineer Corps of the Army. He observed 
Donatfs Comet in 1858. He ‘^Thoroughly revised” the Second 
Series of the Harvard Zones, and with Mr. T. H. SafEord pre- 
pared the Third Series for the press. The results of these labors 
are contained in the Annals of Harvard College Observatory, 
vol. 2, part 2, and in vols. 3, 4, and 6. 

Excepting the appendices to the Washington Observations, 
comparatively few separates of Professor HalLs papers have been 
found. It was his custom to distribute the copies allotted to 
him among individuals interested in their contents, rather than 
to libraries likely to contain sets of the journals. Only a few of 
the more important reviews have been noted. 

The name of the IJ. S. Haval Observatory has been elided 
from many of the titles ; so it must be understood that all obser- 
vations have been made at that institution unless it is otherwise 
stated. In entering the many papers containing equatorial ob- 
servations, an attempt has been made to add to each title a list 
of the objects observed by Professor Hall. 
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Except in the mathematical formulas or where the number of 
an asteroid is indicated, parentheses denote the parts of titles 
transposed, wdiile brackets inclose matter inserted by the com- 
piler. The abbreviations used for the periodicals are those of 
the Catalogue of Scientific Papers, compiled and published by 
the Eoyal Society of London. In the case of a few Journals 
which have been started since the last volume of the above was 
published, the abbreviations have been taken from the Inter- 
national Catalogue of Scientific Literature. 

1858. 

1. Elements and ephemeris of the first comet of 1858. Astron. Journ., 
5, 1856-58, p. 120. 

2. Elliptic elements of Comet 1858, I. Astron. Journ., 5, 1856-58, p. 
138. 

3. [Elements of Comet III, 1858.] Astr. Nachr., 48, 1858, col. 331. 

4. [Errata in Gauss’s Theoria motus.~\ Math. Month., 1, 1858-59, pp. 
115, 190. 

1859. 

5. [Elements of Comet 1859, 1.] Astron. Journ., 6, 1859-61, p. 24. 

6. Rising, setting, southing places, and eclipses of the sun and moon ; 
the phases and age of the moon ; the rising, setting, and southing of the 
most conspicuous planets and fixed stars j equation of time ; the sun’s de- 
clination ; planets’ places in right ascension and declination ; the time of 
high water at Philadelphia, etc. Friends’ Almanac for the years 1850-64 ; 
published by T. Ellwood Chapman, Philadelphia. 

7. A number n of equal circles touch each other externally and include 
an area of a square feet ; to find the radii of the circles. (Prize solution 
of Problem III.) Math. Month., 2, 1859-60, pp. 76-77. 

1860. 

8. [Observations of occulations of the Pleiades, made at Cambridge, 
1860, March 26.] Briinnow, Astr. Notices, No. 19, 1860, p. 147. 

9. Orbit of Comet III, 1860. Brunnow, Astr. Notices, No. 24, 1861, p. 
189. 

10. Show that in the parabola the half sum of the radii vectores, drawn 
to the extremities of any arc whatever, is equal to the radius vector drawn 
to the summit of the diameter passing through the center of the chord 
and parallel to the, axis, plus the part of this diameter intercepted be- 
tween the arc and the chord. (Prize Problem V.) Math. Month., 3, 
1860-61, p. 33. 

1861. 

11. Elements of Comet II, 1861 [with ephemeris]. Amer. Journ. Sci., 
32, 1861, pp. 259, 260. 

12. Elements of Titania [to which is added a list of typographical errors 
in Davis’s translation of the Thscma motm\. Astron. Journ., 6, 1859-61, 
p. 191. 
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13. Elements of Minor Planet (r>6). Astron. Soc. Month. Not., 21, 
ISOO-M, p- 240; Astr. Nachr., 55, 1861, col. 299 ; 57, 1862, col. 130 ; Brun- 
now, Astr. Notices, No. 25, 1861, p- 4. 

14. Orbit of Comet 1, 1861. Brunnow, Astr. Notices, No. 26, 1861, p. 12. 

15. To change a series into a continued fraction. Math. Month., 3, 
18^61, pp. 262-268. 

1862. 

16. Observations upon Planet (73). [Made at Cambridge by G. P. 
Bond, T. H. Safford, and A. Hall.] Astr. Nachr., 57, 1862, col. 310. 

17. Observations of comets and small planets made at the Observatory 
of Harvard College. [By G. P- Bond, T. H. Safford, and A. Hall. Mr. 
Hall observed comets I and II, 1861, asteroids (30), (66).] Astr. Nachr., 
57, 1862, col. 353-368. 

18. [Elements of the planet Clytia (73). Elements of Comet III, 1861.] 
Astr. Nachr., 58, 1862, col. 29-30. 

19. Elements and ephemeris of Maja (66). Astr. Nachr., 58, 1862, 
col. 87. 

20. Elements of Comet I, 1862. Astr. Nachr,, 58, 1862, col. 89. 

21. Ephemeris of Comet I, 1862. Astr. Nachr., 58, 1862, col. 90. 

22. [Elements and ephemeris of Comet II, 1862.] Astr. Nachr., 58, 
1862, col. 203-204. 

23. Observations of asteroids and of the Comet II, 1862 ... By 
J. Ferguson and A. Hall. [Mr. Hall observed Comet II, 1862, asteroids 
(32), (74).] Astr. Nachr., 59, 1862-63, col. 115-122. 

24. Table of zenith distances to 80°, for the latitude of the TJ. S. Naval 
Observatory. [By James Ferguson and Asaph Hall.] Washington 
Obs’ns, 1861, pp. 349-358. 

25. Tables of differential refraction, for the latitude of the IT. S. Naval 
Observatory, from -j- 30° to — 30° of declination, and to 80° of zenith dis- 
tance, being constant and equal to 600-'^ [By James Ferguson and 
Asaph Hall.] Washington Obs’ns, 1861, pp. 359-374. 

26. Tables of parallax for the latitude of the U. S. Naval Observatory, 
and a horizontal parallax of 10 seconds. [By James Ferguson and Asaph 
Hall.] Washington Obs’ns, 1861, pp. 434-438. 

1863. 

27. Observations of comets and small planets, made at the Observatory 
of Harvard College, Cambridge. [By G. P, Bond, T. H Safford, and 
A. Hall. Mr. Hall observed Comet III, 1862, Asteroid (73).] Astr. 
Nachr., 60, 1863, col. 33-42. 

28. Observations of Comet II, 1863 ... By James Ferguson and 
Asaph Hall. Astr. Nachr., 60, 1863, col. 123-126. 

29. Ephemeris of Maia (66). Astr. Nachr., 60, 1863, col. 175-176 

30. Observations of asteroids . . . By James Ferguson and A. Hall. 

[Mr. Hall observed asteroids (48), (51), (64), (79).] Astr. Nachr., 61, 
1863-64, col. 209-212. 
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31. Observations with the equatorial, 1862. Eight ascensions and decli- 
nations of asteroids and comets, observed with the equatorial, 1862. [By 
James Ferguson and Asaph Hall. Commencing August 7, 1862, Mr. Hall 
observed Mars, Comet 1862, II, asteroids (32), (74), miscellaneous double 
stars.] Washington Obs’ns, 1862, pp. 405-509, 510, 581-585. 

1864. 

32. Observations of minor planets [and of comets] . . . By James 
Ferguson and Asaph Hall. [Professor Hall observed comets IV and VI, 
1863, asteroids (17), (25), (34), (52), 79).] Astr. Nachr., 62, 1864, col. 
311-318. 

33. Observations of asteroids and of Comet II, 1864. By James Fergu- 
son and Asaph Hall. [Professor Hall observed Comet II, 1864, asteroids 
(2), (3), (9), (12), (16), (36), (42).] Astr. Nachr., 63, 1864-65, col. 205-208. 

1865. 

34. Elements of Comet lY, 1864. Astr. Nachr., 64, 1865, col. 121-124. 

35. Observations of asteroids and comets . . . [By James Fergu- 
son and Asaph Hall. Professor Hall observed Comet IV, 1864, asteroids 
(1), (19 , (27), (29), (37), (38), (40), (48), (60), (64), (81).] Astr. Nachr., 
64, 1865, col. 177-182. 

36. Observations of asteroids and comets . . . [By James Fergu- 
son and Asaph Hall. Professor Hall observed Faye’s Comet, asteroids 
(5), (6), (8), (13), (14), (24), (30), (31), (32), (34), (46), (49), (56), (61), (63), 
(67), (72), (78), (79).] Astr. Nachr., 66, 1865-66, col. 33-42. 

37. Elements and ephemeris of Terpsichore (81). Astr. Nachr., 66, 
1865-66, col. 55-58. 

38. On the orbit of Comet III, 1858. Astr. Nachr., 66, 1865-66, col. 
137-140. 

39. ‘‘ From the middle point of each side of a quadrilateral in a circle 
a perpendicular is drawn to the opposite side, and from the middle point 
of each diagonal to the other diagonal. Prove that the six perpendicu- 
lars pass through one point.” (Mathematical Question 2027, solved.) 
Lady’s and Gentleman’s Diary, London, 162, 1865, p. 61. 

40- Solar parallax, deduced from observations of Mars with equatorial 
mstruments. Washington Ohs’ ns, 1863, Appendix A, pp. LX-LXIV. 

41. New elements of Nemausa. Washington Obs’ns, 1863, Appendix B, 
pp. LXXXIII-XC. 

42. Observations with the equatorial, 1863. Eight ascensions and dec- 
linations of stars, asteroids and comets observed with the equatorial, 1863. 
[By James Ferguson and Asaph Hall, Professor Hall observed : comets 
1863,1, 1863,11, 1863, IV; asteroids (14), (18), (39), (48), (49), (51), (55), 
(64), (79) ; Pleiades ; double stars; occultations of stars by the moon.] 
Washington Obs’ns, 1863, pp. 217-284, 363-367. 

1866. 

43. Measures of the companion of Sirius ... in 1866. [By S. New- 
comb, A. Hall, J. E. Eastman, and H. P. Tuttle.] Astr. Nachr., 66, 
1865-66, col. 381-382. 
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44. [On the determination of the solar parallax from equatorial obser- 
yations of Mars.] Astr. Nachr., 68, 1866-67, col. 235-236. 

45. At a given latitude {(p) two stars whose right ascensions and declina- 
tions are 5, 5*^, have the same altitude above the horizon. It is 
required to find the hour angle, and the conditions under which the phe- 
nomenon is possible. (Mathematical Question 2052.) Lady’s and Gen- 
tleman^s Diary, London, 163, 1866, p. 71 ; 164, 1867, p. 52. 

46. Observations with the mural circle, 1804. [Observers : S. New- 
comb, A. Hall, IV. Harkness, and M. H. Doolittle.] Washington Obs’ns, 

1864, pp. 105-191. 

47. Observations with the equatorial, 1864. Eight ascensions and decli- 
nations of stars, asteroids, and comets, observed with the equatorial, 1864. 
[By James Eerguson and Asaph Hall. Professor Hall observed : Comet 
1863, VI; asteroids (1), (2), (3), (9), (12), (13), (16), (17), (19), (25), (27), 

(29) , (34), (36), (37), (40), (42), (52), (60), (79), (81) ; cluster in Prmsepe.] 
Washington Obs’ns, 1864, pp. 203-304, 377-389. 

1867. 

48. Observations of certain small planets, and of the stars which have 

been compared with Thisbe, made with the transit circle . . . dur- 

ing 1866 and 1867. [Observers : S. Newcomb, A. Hall, J. A. Eogers, and 
O.'rhirion. Professor Hall observed asteroids (13), (22), (24), (28), (34), 
(50), (56), (71), (84), (85), (88), (89).] Astr. Nachr., 69, 1867, col. 151-156. 

49. Remarks on hyperbolic movement. Messenger of Math., 4, 1868, 
pp. 106-107. 

50. Gauss’s proof that the middle points of the three diagonals of a com- 
plete quadrilateral lie in a right line. Messenger of Math., 4, 1868, p. 137. 

51. Observations with the mural circle, 1865. [Observers : S. Newcomb, 
A. Hall, W. Harkness, J. A. Rogers, and M. H. Doolittle.] Washington 
Obs’ns, 1865, pp. 149-239. 

52. Observations with the prime vertical transit instrument, 1865. 
[Observers : S. Newcomb, A. Hall, and W. Harkness.] Washington 
Ohs’ ns, 1865, pp. 241-249. 

53. Observations with the equatorial, 1865. Right ascensions and de- 
clinations of stars, asteroids, and comets observed with the equatorial, 

1865. [By James Ferguson and Asaph Hall. Professor Hall observed 
Comet 1864 lY, Paye’s Comet; asteroids (5), (6), (8), (13), (14), (16), (24), 

(30) , (31), (32), (34), (38), (46), (48), (49), (56), (57), (6D,(63), (64), (67), (72), 
(78), (79), (85) ; Pleiades; cluster in Prsesepe ; occultations ; and eclipse of 
the sun, October 18, 1865.] Washington Obs’ns, 1865, pp. 251-347, 429- 
435. 

1868. 

54. Observations of asteroids . . . during the year 1867 [on the 
transit circle. Observers : S. Newcomb, A. Hall, C. Thirion, and C. Abbe. 
Professor Hall observed asteroids (21), (24), (25), (29), (32), (37), (41), (42), 
(43), (45), (47), (51), (52), (59), (60), (64), (65), (68), (71), (79), (80), (82), 
(84), (85), (88), (92).] Astr. Nachr., 71, 1868, col. 161-170. 
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05. On the positions of the fundamental stars. Astr. Xachr., 71, 1868, 
col. 191-192. 

56. Equatorial observations . . . [Brorsen’s Comet, (95) Arethiisa 

and (98) lanthe.] Astr. Xachr., 72, 1868, col. 45-4<>. 

57. It is required to find the mean or average distance from the vertex 
of a right cone (1) to all the points in the base of the cone, (2) to all the 
points in the solid content of the cone. (Mathematical Question 2085.) 
Lady’s and Gentleman’s Diary, London, 165, 1868, p. 95 ; 166, 1869, p. 79. 

58. Observations with the transit circle, 1866. [Observers : S. New- 
comb, A. Hall, J. A. Rogers, and C. Thirion.] Washington Obs’ns, 1866, 
pp. 1-194. 

59. Observations with the prime vertical transit instrument, 1866- 
[Observ-ers: 8. Newcomb and A. Hall.] Washington Obs’ns, 1866, pp. 
269-277. 

60. Obsei’vations vith the equatorial, 1866. Right ascensions and dec- 
linations of stars, asteroids, and comets, observed with the equatorial, 
1866. [By James Ferguson, Asaph Hall, J. R. Eastman, and some of the 
occultations by H. P. Tuttle. Professor Hall observed Terpsichore (81), 
the cluster in Pr^esepe, and the companion of Sirius.] Washington 
Obs’ns, 1866, pp. 279-338, 409-413. 


1869. 

61. Equatorial observations . . . [Brorsen’s Comet, Encke’s Comet, 
and asteroids (26), (38), (43), (45), (54), (59), (60), (64), (76), (80), (92), 
(95), (101), (102), (106).] Astr. Nachr., 74, 1869, col. 71-78. 

2 _ 2" .. o„_. I — (« — 4)(n-5) . 

n n 

(n — 5) (n — 6) in — 7) 


62. “Prove that — = - 


2n 




2 2.3 

2 n — 8^ Ac. , continued to 2’ or 2*^, accord- 


2.3.4 

ing as n is odd or even.” (Mathematical Question 2089, ans^wered.) 
Lady’s and Gentleman’s Diary, London, 166, 1869, p. 84. 

63. Transformations of coordinates in Hansen' s method of perturbations. 
Messenger of Math., 5, 1871, pp. 15-23. 

64. Report on observations of the total eclipse of the sun, August 7, 1869. 
[At station near Plover Bay, Siberia.] Washington Obs’ns, 1867, Appen- 
dix II, pp. 197-218. 

1870. 


65. On the secular perturbations of the planets. Amer. Journ. Sci., 50, 
1870, pp. 370-372. 

66. Equatorial observations . . . [ofFelicitas (109)]. Astr. Nachr., 
75, 1869-70, col. 321-324. 

67. Supplementary notes on the observations for magnetism and posi- 
tion, made by the IT. 8. Naval Observatory Expedition to Siberia to ob- 
serve the solar eclipse of August 7, 1869. Astr. Nachr., 75, 1869-70, col. 
323-328 ; Washington Obs’ns, 1867, Appendix II, pp. 215-218. 

68. New elements of Terpsichore (81). Astr. Nachr., 76, 1870, col. 123- 
124. 
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1)9. Equatorial obper vat ions . - • [of the asteroids (51 'i, (t>l), (70), 

(71 1, (llOs, (111)1. Astr. Nadir., 77, XS70-71, col. 15-16. 

70. “If from any point P in the hypothenuse AB of a right-angled 
spherical triangle ABC, perpendiculars PE, PD are drawn to CB, CA, 
and if the segments CE, CD be denoted by a, ^ respectively, prove that 

jg£:.,gL _L i— == 1 where a, h are the sides.'’ (Mathematical Question 
tan a tan h 

2095, answered.) Lady’s and Gentleman’s Diary, London, 16/. 18/0, 
p, 75. 

71. In Hansen’s Theory of perturbation he makes use of what he calls 
the “ arithinetico-geometrico mean.” Thus, if A and Bare two values, 
we have j (A -j- B) = arith. mean = Ai ; i AB = geom. mean = B^. 
Show that, by repeating this process on Aj and Bj, and so on, the results 

and B^^ approach each other without limit. (Mathematical Question 
2098, wnth answer. ) Lady’s and Gentleman’s Diary, London, 167, 1870, 
p. 77. 

72. Coordinates of a celestial body. Messenger of Math., 5, 1871, pp. 
250-251. 

73. Observations with the transit circle, 1867. [Observers: S. New^- 
comb, A Hall, J. A. Eogers, C. Thirion, and C. Abbe.] Washington 
Obs’ns, 1867, pp. 1-212. 

74. Observations with the prime vertical transit instrument, 1867. 
[Observers : S. Newcomb, A. Hall, and C. Abbe.] Washington Obs’ns, 
1867, pp. 303-305. 

75. Catalogue of 151 stars in Prsesepe. [Washington Observations, 1867] 

(Appendix IV). [Washington, 1870.] 38 pp., 29§ cm. Eeviewed in 

Messenger of Math., 6, 1871, p. 151. 

1871. 

76. Transit of Venus in 1874. Amer. Journ. Sci., 1, 1871, pp. 307-308. 

77. On the application of photography to the determination of astro- 
nomical data. Amer. Journ. Sci., 2, 1871, pp 25-30, 154. Abstract in 
Washington, Phil Soc. Bull., 1, 1871-74, pp. 28-29 ; Smithson. Misc. Coll., 
20, 1881, Art. 1, pp. 28-29. 

78. On the astronomical proof of a resisting medium in space. Amer. 
Journ. Sci , 2, 1871, pp. 404-408. Abstract in Aatron. Soc. Month, Not., 
33, 1872-73, pp. 239-242. 

79. Observations and elements of Comet I, 1871. Astr. Nachr., 77, 
1870-71, col. 319-320. 

80. Ephemeris of Terpsichore, 1869. The Washington stars of com- 
parison for 1868. Observations of Egeria, 1864. Photographic observa- 
tions of the Venus transit in 1874. Astr. Nachr., 78, 1871-72, col. 167-168. 

81. “Each of three circles (radii pi pf) touches two sides of the 

triangle (a b e) and the nine-point circle ; prove that -j- 

"l "3 

„ (jiathematical Question 2113, answered.) Lady’s and 

(£1+6 + c)' 

Gentleman’s Diary, London, 168, 1871, pp. 77-78. 
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82. ‘‘The four sides of a quadrilateral are given; determine its form 
when the rectangle under the two diagonals is a maximum.” (Mathe- 
matical Question 2117, answered.) Lady’s and Gentleman’s Diary, Lon- 
don, 168, 1871, p. 82. 

83. Required, the integral of — • (Problem 89, with solu- 

sin X cos“ X 

tion.) Schoolday A'^isitor, 15, 1871, pp. 164, 251. 

84. [Introduction to the observations made with the 9.6-inch equatorial, 
1868, 1869, 1870, 1871, 1873.] AVashington Obs’ns, 1868, p. XL; 1869, 
p. XLIA" ; 1870, p. LXXXI ; 1871, p. C ; 1873, p. Cl. 

85. Observations with the transit circle, 1868. [Observers : S. Xew- 
comb, A. Hall, A?. Harkness, J. R. Eastman, C. Thirion, C. Abbe, and 
E. Frisby.] Washington Obs’ns, 1868, pp. 1-154. 

86. Observations with the equatorial, 1868. [Brorsen’s and Encke’s 
comets, asteroids (26), (38), (43), (45), (54), (59), (60), (64), (76), (80), 
(92), (95), (98), (101), (102), (106), occultations of stars by the moon.] 
AVashington Obs’ns, 1868, pp. 319-327. 

87. Report on observations of the total solar eclipse of December 22, 
1870. [Station at Syracuse, Sicily.] Washington Obs’ns, 1869, Appendix 
I, pp. 25-42. Quoted as to meteorological changes during totality and 
the appearance of the corona, in Astron. Soc. Mem., 41, 1879, pp. 213, 
615, 643-644. 

88. On the elements of "the Comet I, 1871. Abstract. AA^ashington, 
Phn. Soc. Bull., 1, 1871-74, p. 23 ; Smithson. Misc Coll., 20, 1881, Art. 1, 
p. 23. 

89. On a curve of the fourth degree. [“ Through the focus of an ellipse 
a right line is drawn, cutting the ellipse in the points D and E, and at the 
middle point of DE an indefinite right line is drawn perpendicular to DE. 
It is required to find the form and area of the curve that this perpendic- 
ular always touches ”] Abstract. Washington, Phil. Soc Bull , 1, 1871- 
74, pp. 30-31 ; Smithson^ Misc. Coll., 20, 1881, Art. 1, pp. 30-31. See 
No. 112 

1872. 


90. Equatorial observations . . . 1871. [Comets I, II, III, and lA^, 
1871; asteroids (10;, (12), (19), (23), (26), (29), (31), (35), (41), (47), (48), 
(52), (54), (55), (59), (62), (64), (68), (71), (80), (81), (88), (92), (93), (95), 
(109), (113), (114), (116).] Astr. Nachr., 79, 1872, col. 97-112. 

91. Observations of the companion of Sirius . . . Astr. Nachr., 79, 
1872, col. 247-248. 

92. Observations of Planet (121) . . . Astr. Nachr., 79, 1872, col. 

367-368. 

93. [Letter in regard to Professor Cayley’s memoir, On the determination 
of the orbit of a planet from three observations.'] Astr. Nachr., 80, 1872-73, 
col. 13-14. 

94. Elements of Comet a, 1871, Winnecke. Astr. Nachr., 80, 1872-73, 
col. 29-32. 
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95. On an experimental determination of ir. Messenger of Math., 2, 
1873, pp. 113-114. See Xo. 105. 

96. Historical note on the method of least squares. Mature, 6, 1872, pp. 
101-102, 241-242. Title only in Washington, Phil. Soc. Bull., 1, 1871-74, 
p. 62 ; Smithson. 3Iisc. Coll., 20, 1881, Aj*t. 1, p. 62. 

97. Hindrances to students of mathematics. Nature, 6, 18/2, p. 

98- [November meteors observed at Washington.] Nature, /, 1872-/3, 
pp. 122-123. 

99. Logarithmic tables [Remarks on]. Nature, /, 18/2-73, p. 222.^ 

100. Observations with the transit circle, 1869. [Observers: &. Jsev- 
comb, A. Hall, W. Harkness, C. Thirion, and E. Frisby.] Washington 
Obs’ns, 1869, pp. 1-^9. 

101. Observations with the equatorial, 1869. [Asteroid (109) and occul- 
tations of stars by the moon. Professor Newcomb observed one of the 
occultations ] Washington Obs’ns, 1869, pp. 233-236. 

102. Zones of stars observed . . . with the mural circle in the 
years 1846, 1847, 1848, and 1849. By J. H. C. Coffin, T. J . Page, Charles 
Steedman. [Edited and introduction written by Asaph Hall.] (Wash- 
ington Observations for 1869, Appendix II.) Washington, 1872. 25 -{- 
331pp. 30 cm, 

103. Reports on observations of Encke’s Comet during its return in 
1871. By Asaph Hall and William Harkness. (Washington Observa- 
tions for 1870, Appendix II.) Washington, 1872. 1 pi , 49 pp. 30 cm. 

104. Zones of stars observed . . . with the meridian transit instru- 

ment in the years 1846, 1847, 1848, and 1849. By Reuel Keith, Mark H. 
Beecher, Joseph S. Hubbard, John J. Almy, and William A. Parker. 
[Edited and introduction written by Asaph Hall.] ("Washington Obser- 
vations for 1870, Appendix IV. ) Washington, 1872. 13 + 271 pp. 30 cm. 

105. On the experimental determination of the ratio of the circumfer- 
ence to the diameter, based on the principles of the calculus of probabil- 
ities. [Title only of paper read.] Washington, Phil. Soc. Bull., 1, 
1871-74, p. 62; Smithson. Misc. Coll., 20, 1881, Art. 1, p. 62. See No. 95. 

1873. . 

106. On the determination of longitudes by moon culminations. Astron. 
Soc. Month. Not,, 33, 1872-73, pp. 465-466. 

107. Elements of (124) Alceste, and observations of (129). Astr. 
Nachr., 81, 1873, col. 109-110. 

108. Equatorial observations . . . [April-December, 1871. Aste- 
roids (46), (64), (80), (98), (118), (119), (121), (122), (124), (128).] Astr. 
Nachr., 81, 1873, col. 171-176. 

109. Positions of the principal stars derived from observations made at 
U, S. Naval Observatory by Prof. M. Yarnall in the years 1853 to 1860. 
istr. Nachr., 82, 1873, col. 43-48. 

110. Observations of Comet e, 1873, Henry' . . . [with elements of 
ts orbit]. Astr. Nachr., 82, 1873, col. 243-244. 
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111 . Xew elements of (124) Alceste, with opposition ephemeris, 1873. 
Astr. Xachr.. 82, 1873, col. 281-263. 

112. “ EG is a focal chord in an ellipse and ^IP a perpendicular to it at 
its middle point M. Show that the curve which the line MP always 
touches is a tliree-cusped curvilinear triangle, to which the axes of the 
ellipse are tangents, and that its area is to that of the ellipse as : 1— 
where e is the eccentricity.” (Mathematical Question 3731, solved.) 
Educational Times, 25, 1872-73, p. 272; Math. Quest, from Educational 
Times, 19, 1873, pp. 28-29. See also Xo. 89. 

113. On the motion of a particle toward an attracting center at which 
the force is infinite. Messenger of Math., 3, 1874, pp. 144-149. 

114. Observations with the transit circle, 1870. [Observers : A. Hall, 
W. Harkness, J. E. Eastman, E. Frisby, and 0. Stone.] Washington 
Obs’ns, 1870, pp. 1-87. 

115. Observations with the equatorial, 1870. [Asteroids (51), (61), 
(70), (71), (109), (110), (111); occultations of stars by the moon, two of 
which were observed by Professor Newcomb.] Washington Obs’ns, 1870, 
pp. 255-259. 

116. Observations with the transit circle, 1871. [Observers : A. Hall, 
W. Harkness, J. E. Eastman. E. Erisby, and 0. Stone.] Washington 
Obs’ns, 1871, pp. 1-45. 

117. Observations with the equatorial, 1871. [Comets I and II, 1871, 
and those of Encke and Tuttle ; asteroids (10), (12), (19), (23), (26), (29), 
(31), (35), (41), (47), (48), (52), (54), (55), (59), (62), (64), (68), (71), 
(SO), (81), (88), (92), (93), (95), (109), (113), (114), (116); occultations 
of stars by the moon. Some of the occultations were observed by S. New- 
comb, A. X. Skinner, and H. P. Tuttle.] Washington Obs’ns, 1871, pp. 
103-116. 

118. Zones of stars observed . . . with the meridian circle in the 
years 1847, 1848, and 1849. By James Major, Lafayette Maynard, Wil- 
liam B. Muse. [Edited and introduction written by Asaph Hall.] (Wash- 
ington Observations for 1871, Appendix I.) Washington, 1873. 9 + 162 
pp. 30 cm. 

1874. 

119. Comets and meteors- Analyst, Des Moines, 1, 1874, pp. 17-24. 

120. The chief justice of a court makes a large number of decisions. 
Afterward it is found that 50 per cent, of these decisions are erroneous. 
Eequired, to determine the legal knowledge of the judge. (Problem 10, 
with solution.) [Moral for weather prophets, fortune-tellers, etc.] An- 
alyst, Des Moines, 1, 1874, pp. 35, 71. 

121. Besselian function. Analyst, Des Moines, 1, 1874, pp. 81-84. 

122. If a, h, c, d, e, /, g, h, i, j, k be chords drawn from any point on 

the circumference of a circle to the eleven angles of an inscribed regular 
polygon of eleven sides, prove that {a -\-k} {c + i) (d + 7i) (6-f-^) 

=/® (I)-” (Problem 29, solved.) Analyst, Des 

Moines, 1, 1874, pp. 159-160. 
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128. Assuming the earth’s orbit to be a circle, if a comet move in a 
parabola around the sun and in the plane of the earth’s orbit, show that 
the comet cannot remain within the earth’s orbit longer than 78 days 
(Problem 50 ) Analyst, Des Moines, 1, 1874, p. 212 ; 2, 1875, p. 30. 

124. Equatorial observations ... in 1873. [Comets a, 5, c, d, e, 
and 1873; asteroids (9), (11), (21), (31), (33), (40), (43), (46), (49), 
(53), (58), (59), (60), (63), (67), (69), (71), (78), (81), (83), (92), (109), 
(112), (124), (129), (130), (131).] Astr. Nachr., 84, 1874, col. 17-28. 

125. On the orbit of Alceste (124). Astr. Nachr., 84, 1874, col. 89-94. 

126. [Correction to an observation of Alceste (124), December 10, 1874 ; 
position of comparison star for Electra (130).] Astr. Nachr, 84, 1874, 
col. 163-164. 

127. Observations with the transit circle, 1872. [Observers : A. Hall, 
W. Harkness, J. R. Eastman, E. Frisby, and 0. Stone.] Washington 
Obs’ns, 1872, pp. 1-159. 

128. Observations with the equatorial, 1872. [Asteroids (46), (64), 
(80), (98), (118), (119), (121), (122), (124), (128); occultations ; com- 
panion of Sirius, which was also observed by S. Newcomb and A. N. 
Skinner.] Washington Obs’ns, 1872, pp. 205-211. 

129. Remarks on the method adopted in writing international tele- 
grams. [Recommended the use of Littrow’ s system. ] W ashington, Phil. 
Soc. Bull, 1, 1871-74, p. 101; Smithson. Misc. Coll, 20, 1881, Art. 1, 

p. 101. 

1875. 


1.30. Photographic observations of the transit of Venus. Analyst, Des 
Moines, 2, 1875, pp. 89-90. 

131. Into how many parts can n planes divide space? (Query.) Analyst, 
Des Moines, 2, 1875, p. 96. 

132. If the parabolic orbits of two comets intersect the circular orbit of 
the earth in the same two points, then if and be the times in whicli 


the comets move from one point to the other, (^l-f-^ 2 )^ 4 ■(^l — ^ 2 )^ = 



a year being the unit of time. 


(Problem 82.) Analyst, Des 


Moines, 2, 1875, pp. 128, 158. 

133. Note on the division of space. Analyst, Des Moines, 2, 1875, p. 140. 

134. Ephemeris of Terpsichore (81) for the opposition, 1876. Astr. 
Nachr., 86, 1875, col. 3-6. 

135. Observations made with the 26-inch equatorial . . . 1875. 

[Observers : S. Newcomb, A. Hall, and E. S. Holden. Article signed by 
A. Hall, who observed Oberon, Titania, Umbriel, and the companion of 
Sirius.] Astr. Nachr., 86, 1875, col. 321-328. 

136. On the determination of the mass of Mars. Astr. Nachr., 86, 1875, 
col 327-334. 

137. On the Washington observations of Flora in 1873. Astr. Nachr., 
86, 1875, col 333-336. 


286 



ASAPH HAI.L. 


IMS. Observations of the satellites of Saturn. Astr. Nachr., 87, 1875-76, 
col. 177-190. 

i;j9. Observations with the 91-inch equatorial, 187M. [Observers : A. 
Hall and A. X. Skinner. Professor Hall observed comets ct, b, c, d, e, 
1873; occultations ; companion of Sirius; asteroids (8), (9), (21), (311, 
|33), (46), (431, (46), (53), (58), (59), (60), (63), (67), (69), (71), (78), 
181), (83), (109), (112), (124), {129i, (130), (131).] Washington Obs’ ns, 
1873, pp. 159-173. 

140. [Report on the operations of the Transit of Venus Party at Madi- 
vostok, 1874. J Abstract. Washington, Phil. Soc. Bull., 2, 1874-78, pp. 
32-33; Smithson. Misc. Coll., 20, 1881, Art. 2, pp. 32-33. A more ex- 
tended account in the Xew York Daily Tribune, March 26, 1875. 


1876. 

141. Companions of Procyon. [By Asaph Hall and Edward S. Holden. 
Professor Hall failed to see them.] Amer. Acad. Proc., 11, 1875-76, pp, 
185-190; Astr. Xachr., 87, 1875-76, col. 241-246. 

142. AjDproximate quadrature. Aaialyst, Des Moines, 3, 1876, pp. 1-10. 
Abstract in Washington, Phil. Soc. Bull., 2, 187-)^78, pp. 48-49 ; Smithson, 
^lisc. Coll., 20, 1881, Art. 2, pp. 48-49. 


143. Show that the determinant 


abed 
hade 
c d a h 
d c b a 


is divisible by {a+&)^~ 
{c + d)2 ; and by {a — b)^ — (c — (Problem 109.) Analyst, Des 
Moines, 3, 1876, pp. 64, 89. 

144. XoTE. — [“That a revolving ellipsoid of three unequal axes can be 
in equilibrium’^ was not discovered by Mr. Ivory, but by C- G. J. Jacobi, 
whose note is published in Poggendorffs Annalen, 33, 1834, p. 229.] 
Analyst, Des Moines, 3, 1876, p. 127. 

145. In a spherical triangle are given the sum of each angle and the side 
opposite, to solve the triangle. (Problem 121.) Analyst, Des Moines, 3, 
1876, pp. 132, 157. 

146. Integrate the expression 1) ' 1^2) 

[with note on Legendre’s and Clausen’s methods of solution]. Analyst, 
Des Moines, 3, 1876, pp. 163, 191; 4, 1877, p. 55. 

147. Observations of the satellites of Xeptune and Uranus [and the 
companion of Sirius]. Astr. Hachr., 88, 1876, col. 131-138. 

148. Equatorial observations . . . [End of the eclipse of the sun, 
September 28, 1875. Occultations of Saturn, August 6 and September 2, 
1876. By A. Hall, W. Harkness, E. S. Holden, and E. Frisby.] Astr. 
Nachr., 88, 1876, col. 297-298. 

1877. 

149. Elements of Hyperion, with ephemeris for 1877. Astr. Nachr., 
90, 1877, col. 7-12, 
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150. Observations of the satellites of Saturn [Jime-December, 1876]. 
Astr. Xaciir., 90. 1877, col. 129-138. 

151. On the rotation of Saturn. Analyst, Des Moines, 4, 1877, pp. 36- 
42 ; Astr. Naehr., 90, 1877, col. 145-150. Synopsis in Astron. Soc. Month. 
Not., 38, 1877-78, pp. 209-210. Eeviewed in Nature, 16, 1877, pp. 363-364. 

C'K 

152. The approximate value of the definite integral I \/ sin 0. d ^ is 

•^0 

1.198. Is there a convenient way of computing this numerical value? 
Query. Analyst, Des Moines, 4, 1877, p. 48. See No. 163. 

153. P and Q being functions of .r, find the conditions that the equation 

yd + (P — Qd) dar = 0, is made integrable by the factor 

and determine the form off {x), (Problem 160. ) Analyst, Des Moines, 
4, 1877, p. 64. 

154. Differential equations of Problem 165. [The motion of two 
planets. ] Analyst, Des Moines, 4, 1877, pp. 146-147. 

155. Discovery of the satellites of Mars. [Letter to Mr. Glaisher.] 
Astron. Soc. Month. Not., 38, 1877-78, pp. 205-208. 

156. On the appearance of Saturn’s rings. Astr. Nachr., 90, 1877, col. 
151-154. Abstract in Washington, Phil. Soc. Bull., 2, 1874-78, p. 94; 
Smithson. Misc. Coll., 20, 1881, Art. 2, p. 94. 

157. Observations made with the 26-inch refractor . . . [Satellites 

of Neptune and Uranus, the companion of Sirius; by A. Hall and E. S. 
Holden. Double stars, by A. Hall.] Astr. Nachr., 90, 1877, col. 161-166. 

158. Shadow of a planet. Astr. Nachr., 90, 1877, col. 305-314. 

159. [Correction to the published observation of the satellites of Mars, 
made August 20, 1877 ; and on the eflect of observing with a large refrac- 
tor on estimates of magnitudes.] Astr. Nachr., 90, 1877, col. 361-362. 

160. Observations of the satellites of Mars [August 11 to September 16, 
1877]. Astr. Nachr., 91, 1877-78, col. 11-14. 

161. On the position of the south-polar spot of Mars. Astr. Nachr., 91, 
1877-78, col. 219-224. 

162. [On the stars in the halo of light surrounding Sirius.] Astr. 
Nachr., 91, 1877-78, col. 223-224. 

TT 

(sin 6)i d^. 

0 

(Mathematical Question 5249.) Educational Times, 30, 1877-78, pp. 
21, 91 ; Math. Quest, from Educational Times, 28, 1877, p. 19. See No. 152. 

164. [Condition of the atmosphere in regard to astronomical observa- 
tions at the Old Naval Observatory. Letter to the Superintendent, dated 
September 8, 1877.] In Reports on the removal of the United States 
Naval Observatory; Rear-Admiral John Rodgers. Washington, 1877, 
p. 9; also in Report Sec. Navy, 1877, p. 313. 

165. [Letter to the Superintendent in relation to change of organization 
of the Naval Observatory, dated November 24, 1877. Signed by M. Yar- 
nall, A. Hall, and others. ] In Reports on the removal of the United States 
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Naval Observatory, Rear Admiral John Rodgers. Washington, 1877, pp. 
17-18 ; Report Sec. Navy, 1877, pp. 321-322. 

166 . [Results of measures of Sirius and companion, March 25 and 26, 
1874, with the 26-inch equatorial.] Washington Obs’ns, 1874, p. 290. 

167. Bright spot which had recently become visible on the ball of 
Saturn. Abstract. Washington, Phil. Soc. Bull., 2, 1874-78, p. 102; 
Smithson. Misc. Coll., 20, 1881, Art. 2, p. 102. 

1878. 

168. [Circular letter, signed by M. A^amall, A. Hall, and others, ad- 
dressed to the members of the National Academy of Sciences, and taking 
exception to certain reflections upon the professional astronomers of the 
Naval Observatory, contained in a circular previously received by mem- 
bers of the Academy.] W ashington, D. C. , January 24, 1878, 1 p. , 251 cm. 

169. Report of the committee [of the National Academy of Sciences] on 
proposed changes in the Nautical Almanac. [Signed by J. E. Hilgard, 
J. H. C. Coffin, A. Hall, and others.] American Ephemeris and Nautical 
Almanac, 1882, pp. 518-519. 

170. Observations of the brightness of the satellites of Uranus. [By A. 
Hall and E. S. Holden.] Amer. Journ. Sci., 15, 1878, pp. 195-197. 

171. Center of gravity of the apparent disk of a planet. Analyst, Des 
Moines, 5, 1878, pp. 44-45; Astron. Soc. Month. Not., 38, 1877-78, pp. 
122-123. 

172. Given .r = a cos A ±: ri, y = a sin A ± r^, where rj and are the 
probable errors of x and y. Required the probable errors of a and A. 
(Problem 201.) Analyst, Des Moines, 5, 1878, pp. 64, 92. 

173. Observations of stars around the ring-nebula in Lyra. Astr. Nachr. , 
92, 1878, col. 27-28. 

174. Names [and approximate elements] of the satellites of Mars. Astr, 
Nachr., 92, 1878, col. 47-48. 

175. Corrections to observations of comets. [Tuttle’s Comet and Comet 
Cj 1873, Borrelly.] Astr. Nachr., 92, 1878, col. 365-366. 

176- Observations with the 26-inch refractor . . . [Satellites of Sat- 

urn; disappearance of the ring; satellites of Uranus; Venus; transit of 
Mercury, May 6, 1878 ; companion of Sirius. Of these the observations 
of Oberon and Titania, two observations of Mimas, and six of the com- 
panion of Sirius were made by Professor Holden.] Astr. Nachr., 93, 1878, 
col. 65-70. 

177. Mathematical Question 5522. [Statement not accessible.] Educa- 
tional Times, 31, 1878-79, p. 21. 

178. Mathematical Question 5596. [Statement not accessible.] Educa- 
tional Times, 31, 1878^79, p. 113. 

179. [Introduction to the observations made with the 26-inch equatorial , 
1875-1890.] Washington Obs’ ns, 1875, pp. LXXXni-LXXXIV; 1876, 
pp. XCI-XOIII; 1877, p. LXXXV; 1878, p. LXXI;M879, p. LXXI; 
1880, p. LXXI; 1881, p. LXXV; 1882, p. LXIIi; 1883, p. LXXIXf 
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1884, p. XCIII; 1885, p. CIII; 1886, p. XCVII; 1887, p. LXXXVII 
1888, p. A91 ; 1889, p. LXVII ; 1890, p. LI. 

180. Observations made with the 26-iiich equatorial, 1875. [Observers : 
S. Newcomb, A. Hall, E. S. Holden, C. L. Doolittle, D. P. Todd, and 
H. P. Tuttle. Professor Hall observed the satellites of Saturn, of Uranus, 
and of Neptune; diameter of Jupiter, diameters of the rings of Saturn, 
companion of Sirius, double stars, and nebula.] Washington Obs’ns, 
1875, pp. 288-866. 

181. Observations of the solar eclipse September 28, 1875 [made wdth 
the 9.6-inch equatorial. A. Hall, observer; H. AI. Paul, recorder]. 
Washington Obs’ns, 1875, p. 372. 

182. Observations and orbits of the satellites of Mars ; with data for 

ephemerides in 1879. Washington, 1878. 46 pp. 29J cm. A few copies 
of this paper were bound in with the Washington Observations for 1875 ; 
the others were issued separately. There is an abridged French translation 
by Paul Guieysse, in Liouville, Journ. Math., 5, 1879, pp. 143-162. The 
discovery of the satellites of Mars was officially announced in the ‘ ‘ Letter 
to the Hon. E. W. Thompson, Secretary of the Navy . . . [signed 

by] John Eodgers, Eear- Admiral and Superintendent” (Washington, 
August 21, 1877.) 3 pp., 25J cm. Reprinted in the Amer. Journ. Sci,, 14, 
1877, pp. 326-327; Astron. Soc. Month. Not, 37, 1876-77, pp. 443-445; 
Astr. Nachr., 90, 1877, col. 273-276. A copy of the dispatch sent out by 
the Smithsonian Institution is contained in the above letter ; a German 
translation, in the Astr. Nachr., 90, 1877, col. 189-190, with later data in 
English, col. 239-240 ; a French translation in Paris, Acad. Sci. Compt. 
Rend., 85, 1877, p. 437. 

183. Results of his search for satellites of Mars. Abstract. Washing- 
ton, Phil. Soc. Bull., 2, 1874-78, p. 186; Smithson. Misc. Coll., 20, 1881, 
Art. 2, p. 186. 

' 184. [Remarks on planetary motions.] Washington, Phil. Soc. Bull., 2, 
1874-78, pp. 188, 189, 192 ; Smithson. Misc. Coll., 20, 1881, Art. 2, pp. 188, 
189, 192. 

185. [Remarks on the transit of Mercury, 1878.] Washington, Phil. 
Soc. Bulb, 2, 1874-78, p. 199 ; Smithson. Misc. Coll., 20, 1881, Art. 2, p. 199. 

186. On the supposed discovery of a trans-Neptunian planet at the U. S. 
Naval Observatory in 1850. Washington, Phil. Soc. Bull., 3, 1878-80, pp. 
20-21 ; Smithson. Misc. Coll., 20, 1881, Art. 3, pp. 20-21. 

187. Report on the orbits of the satellites of Mars. [Title only.] 
Washington, Proc. Nation. Acad., 1, 1863-94, p. 129; Report, 1878-79, p. 2. 

1879. 

188. On the observations of double stars. Amer. Assoc. Proc., 28, 1879, 
pp. 65-73. 

189- If in the plane xy the directions of the forces P and P^ make with the 
axis of X the angles a and a\ and the direction of their resultant the angle 
A, and if we denote by and r the perpendiculars from the origin on 
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these directions, we have the relation r sin (a^ — a) p sin {A — -j 

sill la — A I = 0. (Problem 248, with solution.) Analyst, Des Moines, 
t), 1S79, pp. 31, 62. 

190. Stellar parallax. Analyst, Bes Moines, 6, 1879, pp. 33-40. 

191. When we descend below the surface of the earth, does the earth’s 
attractive force increase or diminish ? (Query 1. ) Analyst, Des Moines, 
6, 1879, pp. 64, 8o. 

192. “If the given quantities Xj, x^, x^ have the probable errors rj, 
^27 respectively, find the probable error r of the quantity x when 
X, : .1*2 : : x^ + x: .r^ -f x.” (Problem 256, solved. ) Analyst, Des Moines, 
6, 1879, p. 93. 

193. Find the moments of inertia of an elliptic disk about a straight line 
in the plane of the disk and parallel to (1) the axis of x, (2) the axis of 
y, the equation of the disk being ax^ + 2 bxy ey^ 2 dx 2 ey f = 0, 
(Problem 275, with solution.) Analyst, Des Moines, 6, 1879, pp. 128, 
158-159 ; also proposed as Mathematical Question 6041, in the Educational 
Times, 32, 1879, pp. 243, 268 ; Math. Quest, from Educational Times, 82, 
1879, p. 50. 

194. Motion of a satellite. Analyst, Des Moines, 6, 1879, pp. 129-139. 

195. On a theorem of Lambert’s. Analyst, Des Moines, 6, 1879, pp. 
171-173. 

196. “ If from any point in the plane of a parallelogram perpendiculars 
are let fall on the diagonal and on the two sides that contain this diagonal, 
the product of the diagonal by its perpendicular is equal to the sum of 
the products of the sides by their respective perpendiculars if the point 
falls outside of the parallelogram, or to their difference if it lies within 
the parallelogram.” Y arignon’s Theorem : Mecanique analytique, Tome 1, 
p. 13. (Problem 283, selected by Professor Hall, ) Analyst, Des Moines, 
6, 1879, p. 190 ; Lagrange quoted, 7, 1880, p. 27. 

197. Extracts from a letter to the Astronomer Royal. [On the ele- 
ments of some of the planets.] Astron. Soc. Month. Not., 39, 1878-79, 
pp. 373-374. 

198. Note on Hyperion, Astron, Soc, Month. Not., 39, 1878-79, p. 517. 

199. Observations of Hyperion. Astr. Nachr., 94, 1878-79, col. 221-222, 

200. [Letter to the editor stating that an observation of the companion 
of Sirius made at the Naval Observatory, 1873, November 29, which gives 
p = 59°4 s = 12'''"27 had been erroneously ascribed to the writer, who 
wished to say, therefore, that the observation was not made by him.] 
Astr. Nachr., 94, 1878-79, col. 383-384. 

201. Motion of Hyperion. Astr. Nachr., 95, 1879, col. 109-112. 

202. Note on Saturn. Astr. Nachr., 95, 1879, col. 191-192. 

203. Observations of the companion of Sirius. [By A, Hall and E. S. 
Holden.] Astr. Nachr., 95, 1879, col. 329-330. 

204. Mathematical Question 5958. [Statement not accessible.] Edu- 
cational Times, 32, 1879, p. 152. 

205. Mathematical Question 6068. [Statement not acce^sibl?.] Edtii- 

cational 32, 1879, p. 269. 
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206. Mathematical Question 6119. Educational Times, 32, 1879, p, 316. 
Same as No. 221. 

207. Trans-Neptuiiiaii planet. Nature, 19, 1878-79, p. 481. 

208- Les satellites de Mars en 1879. Paris, Acad. Sci. Compt. Rend., 
89, 1879, pp. 776-778. 

209. Report on telescopic observations of the transit of IMerciiry, May 
5-6, 1878. Washington Ohs’ ns, 1876, Appendix II, pp. 3-7. 

210. On the satellites of Saturn. [Hyperion and Titan.] Abstract. 
Washington, Phil. Soc. Bull., 3, 1878-80, p. 26; Smithson. Misc. Coll., 20, 
1881, Art. 3, p. 26. 

211. Notes on the orbits of Titan and Hyperion. Abstract. Wash- 
ington, Phil. Soc. Bull., 3, 1878-80, pp. 40-41; Smithson. Misc. CoL, 20, 
1881, Art. 3, pp. 40-41. 

212. Satellites of Mars in 1879. [Title only. ] Washington, Proc. Nation. 
Acad., 1, 1863-94, p. 166; Report, 1879-80, p. 6. See Nos. 208, 218. 

1880. 

213. [On the progress of astronomy.] Address, Vice-President Section 
A. Amer. Assoc. Proc., 29, 1880, pp. 99-114; Nature, 22, 1880, pp. 570- 
574; Observatory, London, 3, 1879-80, pp. 594-601, 640-645; Science, 
Michels, 1, 1880, pp. 123-127. French translation in Les Mondes, 54, 
1881, pp. 26-33. 

214. Note on the companion of Sirius. Amer. Journ. Sci., 19, 1880, 
pp. 457-458. 

215. Given, the common astronomical equations : tang ( \ — = cos i 

tang tf, sin jS = sin i sin eliminate u, and show in this manner that 
tang jS = tang i sin (X — (Problem 295, with solution.) Analyst, 
Des Moines, 7, 1880, pp. 31, 62. 

216. Parallel chords in an ellipse. Analyst, Des Moines, 7, 1880, pp. 
82-83. 

217. (1 ) If V be the potential function, we have the equation given by 

d^v d^v d^'v 

Laplace, = 0, which holds for a point outside the 

attracting body. For a point inside this body we have the equation 
d^v d^v d^v 

given by Poisson, 4- = — 4 up. What is the value of 

the right-hand side of this equation for a point on the surface of the at- 
tracting body? Moigno says, ‘Mn this case the expression will have in 
reality eight distinct values.’^ Statics, p. 460. 

(2.) Given a hemispherical dome turning about a pin at the top, and 
having a slit extending from the horizon to the zenith, can a telescope be 
placed inside this dome in such a position that every point of the heavens 
can be seen through the telescope? (Query.) Analyst, Des Moines, 7, 
1880, pp. 135, 161-162. 

, 218- Observations of the satellites of Mars. Astron. Soc. Month. Not., 
40, 1879-80, pp. 272-283, 
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219. Note on ^ Leporis. Astr. Nadir., 96, 1879-80, col. 289-240. 

220. Observations of the companion of Sirius. Astr. Nacbr , 97, 1880, 
col. 819-320. 

221. If Aj, A^, Ag, A^ lie tbe lengths of four parallel chords in an ellipse, 
and if (1.2), (1.8), (1.4), (2.3), (2.4), (3.4) denote the distances between 
these chords, prove that + (2.3) (2.4). (3.4). A^^ — (1.3) (1.4) (3.4) 
A^s 4 - (i.2| (1.4) . (2.4) . AgS — (1.2) (1.3) (2.3) A^^^O. (Mathemat- 
ical Question 6119, selected from Savary in the Conn, den Temps, 1830, 
Add. p. 65. ) Educational Times, 33, 1880, p. 21. Same as 206. 

222. “ If two bodies revolve about a center, acted upon by a force pro- 
‘portional to the distance from the center, and independent of the mass of 
the attracted body, prove that each will appear to the other to move in a 
plane, whatever he the mutual attraction.’’ (Mathematical Question 
5968, solved. ) Educational Times, 33, 1880, p. 309. 

223. Notes of observations of contact [made at Vladivostok]. In ob- 
servations of the transit of Venus, December 8-9, 1874, made and reduced 
under the direction of the Commission created hy Congress ; edited by 
Simon Newcomb. Part I. Washington, 1880, pp. 145-146. 

224. Comets [visible in October, 1880]. Science, Michels, 1, 1880, p. 
214. 

225. Comet e, 1880. Science, Michels, 1, 1880, p. 259. 

226. Tycho Brahe’s new star. Science, Michels, 1, 1880, pp. 274-275. 

227. Swift’s Comet. Science, Michels, 1, 1880, p. 283. 

228. Illustration. [In regard to the controversy between Professor 
Tait and Mr. Herbert Spencer.] Science, Michels, 1, 1880, pp. 309-310. 

229. Tempel-Swift Comet. Science, Michels, 1, 1880, p. 330. 

230. Observations made vdth the 26-inch equatorial, 1876. [Observers ; 
A. Hall, E. S- Holden, and others. Professor Hall discovered and ob- 
served the white spot on Saturn, observed the satellites of Saturn, of 
Uranus, and of Neptune, occultations of Saturn, the companion of Sirius, 
double stars, &c.] Washington Obs’ns, 1876, pp. 309-400. 

231. Report on the total solar eclipse of July 29, 1878. [As chief of 
party at La Junta, Colorado.] Washington Obs’ns, 1876, Appendix III, 
pp. 251-257. 

1881. 

232. A comet moves about the sun in a given parabolic orbit. Find the 
right ascension and declination of the point on the heavens towards which 
the comet approaches as it recedes from the sun and the earth. (Prob- 
lem 338. ) Analyst, Des Moines, 8, 1881, p. 31 ; Question 6660, Educa- 
tional Times, 34, 1881, p. 123. 

233. Notes on Gauss’ Theoria motus. Analyst, Des Moines, 8, 1881, 
pp. 83-88. 

234. Given 2 : = a sin (a; -f a) 4- ^ sin {y + p), reduce z to the form 
2 : = D sin J (aj-pa + JZ+Z^ + S). (Problem 347. ) Analyst, Des Moines, 
8, 1881, pp. 103, 130; Question 6740, Educational Times, 34, 1881, p. 171; 
37, 1884, p. 329.^ 
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2.35. “Observations on the motions of the siin-spots have also established 
the fact that the sun is not a fixed body, around which the earth revolves, 
but that it has a motion of its own through space.” Physiography, by 
T. H. Huxley, 2d ed., p. 365. How can the above fact be determined by 
olBervations of the sun-spots? (Query.) Analyst, Des Moines, 8, 1881, 
p. 104; Science, Michels, 2, 1881, p. 215. 

236. “Given the angles A, B and C of a plane triangle, and d log a, 
d log 5, and d log c; a, 5, c being the sides respectively. What are the 
corresponding values dA, dB, and dC expressed in seconds of arc? 
(Problem 358, solved.) Analyst, Des Moines, 8, 1881, p. 165. 

237. Secular displacement of the orbit of a satellite. Analyst, Des 
Moines, 8, 1881, pp. 177-187. 

238. Centrifogal tides. Analyst, Des Moines, 8, 1881, pp. 188-189, 

239. [Obituary notice of Dr. Carl Rudolf Powalky, 1817-1881.] Astr. 
i^achr., 100, 1881, col. 159-160. 

240. Observations of comets. [Faye’s Comet and Comet e, 1880.] 
Astr. Nachr., 100, 1881, col. 273-278. 

241. Data for ephemerides of the satellites of Mars in the opposition of 
1881. Astr, Nachr., 100, 1881, col. 277-280; Science, Michels, 2, 1881, 
p. 543. 

242. Observations of Hyperion [with ephemeris].- Astr. Nachr., 100, 
1881, col. 279-282, 351. 

243. Satellites of Mars in 1881. Astr. Nachr., 101, 1881-82, col. 121-122. 

244. Sohre la densidad de Saturno. Cronica Cientffica, Barcelona, 4. 
1881, p. 90. 

245. Notes on double stars [eand aLyrae]. Observatory, London, 4, 
1881, pp. 281-282. 

246. Lunar eclipse, June 11, 1881. [Observations.] Observatory, Lon- 
don, 4, 1881, p. 282. 

247. Brightness of the satellites of Mars. Observatory, London, 4, 1881, 
p. 361. 

248. [Partial solar eclipse of December 31, 1880- Observation of last 
contact.] Science, Michels, 2, 1881, p. 8. 

249. Intra-Mercurial planets. Science, Michels, 2, 1881, pp. 202-203. 

250. Satellites of Mars. [Observation made November 20, 1881.] 
Science, Michels, 2, 1881, p. 557. 

251. Observations made with the 26-inch equatorial, 1877. [Observers : 
A. Hall and E. S. Holden. Professor Hall discovered and observed the 
satellites of Mars ; observed the satellites of Saturn and of Neptune, Sat- 
urn’s ring, white spot on the ball of Saturn, companion of Sirius, double 
stars, Ring nebula, &c.] Washington Ohs’ ns, 1877, pp. 183-231. 

252. Observations of double stars . . . [Part I, 1863, 1875-79. 
Washington Observations, 1877, Appendix VI.] Washington, 1881. 
144 pp., 29J cm. Reviewed by H. A. Newton, Amer. Journ. Sci., 22, 
1881, pp. 84-85,* by E. B. Knobel, Astron. Soc. Month. Not., 42, 1881-82, 
pp. 179-180 ; Nature, 25, 1881-82, p. 122. 
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1882. 

2.5:i. [Resolutions upon the death of Rear Admiral John Rcnlgers, adopted 
by the gentlemen attached to the U. S. Naval Observatory and hignetl by 
W. T. Sampson, Asaph Hall, and others.] Washington, May 10, 18.S2. 
1 p., engraved, 33 cm. 

254. Parallax of a Lyrm and 61 Cygni. Amer. Assoc. Proc., 31, 1882, 
pp. 93-99 ; Sidereal Messenger, 2, 1883-84, pp. 1-8. 

255. Show that C i — (1 ZT ^ — when c is indefinitely 

Jo 1 — ccos»^ V (2 a) 

nearly equal to unity, ii being a positive quantity. ’ ’ ( Problem 365 , solved. ) 

Analyst, Bes Moines, 9, 1882, p. 26. 

J '*a nx pa 

dx I <P{x,y),dy= | dy i 4> {x, y) dx ^ — 
0 Jo Jo Jy 

Birichlet’s theorem. (Problem 384, selected.) "Analyst, Bes Moines, 9, 
1882, pp. 32, 62. 

257. Note on Problem 374.— [“ Prove, 1st, that the probable value of 
any tabular value in a table of logarithms, trigonometric functions, etc., 
is 0.25 of a unit of the last decimal place, supposing this place correct to 
the nearest unit ; 2d, that the average of the squares of probable errors 
of interpolated values depending on first differences only is | (0.25) 2 .”] 
Analyst, Bes Moines, 9, 1882, p, 48. 

258. Correction of Barlow’s . . . Be Morgan’s edition, Lon- 

don, 1875. Analyst, Bes Moines, 9, 1882, p. 64. 

259. Given log 91= 1.95904 =b r, log 92 = 1.96379 dz r, find log 91.5 to 
five decimals, by simple proportion from the difference, and find the 
probable error of this logarithm. (Problem 391, with solution.) Ana- 
lyst, Bes Moines, 9, 1882, pp. 64, 94; also proposed as Problem 7030, 
Educational Times, 35, 1882, p. 129. 

260. In a plane passing through the center of the sun, 12 right lines 
are drawn from this center, making an angle of 30® with each other. On 
each of these lines three homogeneous spherical bodies are placed at dis- 
tances respectively of 10, 20, and 30 from the center of the sun, the 
distance from the earth to the sun being the unit of distance. The mass 
of each of these bodies being equal to that of the sun, what will be the 
velocity of a particle that starts from an infinite distance and moves in a 
right line towards the center of the sun, and perpendicularly to the plane 
of the bodies, when the particle is at a distance of 0.01 from the center of 
the sun, the law of attraction being that of Newton? (Problem 400, with 
solution. ) Analyst, Bes Moines, 9, 1882, pp. 96, 126. 

261. “ Given <l> 4> [y^) == <t> (a/*) </> and 2/^ = 

to determine the form of the function denoted by 0 .” (Problem 397, 
solved. ) Analyst, Bes Moines, 9, 1882, pp. 123-124. 

262. Density of the earth. Analyst, Bes Moines, 9, 1882, pp. 129-132. 

263. “A smooth horizontal disk revolves with the angular velocity 
about a vertical axis, at which is placed a material particle attracted to a 
certain point of the disk by a force whose acceleration is m X distance ; 
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prove that the path on the dipt will be a cycloid. Roiith’s Rigid dg- 
namics, p. 163.” (Problem 396, solved.) Analyst, Des Moines, 9, 1882, 
p. 153. ^ \ 

264. Transform the definite integral ^ limits ^ 

intonation shall be tti and w. (Problem 420.) Analyst, Des Moines, 9, 
1882, p. 195; 10, 1883, p. 29. 

265. Conjunctions of the interior satellites of Saturn. Astron. Soc. 
Month. Not., 42, 1881-82, p. 308. 

266. Observations of the companion of Sirius . . . [Observers : A. 

Hall and E. Erisby.] Astron. Soc. Month. Not., 42. 1881-82, pp. 323-324. 

267. Note on meteoric astronomy. Astr. Nachr., 101, 1881-82, col. 
351-352. 

268. Note on double stars. Astr. Nachr., 102, 1882, col. 91-92. 

269. The Greenwich observations of y Draconis, made with the reflex 
zenith tube. Astr. Nachr., 102, 1882, col. 143-144. 

270. Observations of the satellites of Mars in the opposition of 1881, 
Astr. Nachr., 102, 1882, col. 217-220. 

271. Superior conjunctions of Hyperion, 1882. Astr. Nachr., 102, 1882, 
col. 383-384. 

272. Note on e Lyrse. Observatory, London, 5, 1882, p. 290. 

273. Surrorhitede Japhet. Paris, Acad. Sci. Compt. Bend., 95, 1882, 
pp. 168-171, 

274. Note on o* Eridani. Sidereal Messenger, 1, 1882-83, p. 94. 

275. Observations with the 26-inch equatorial, 1878. [Observers: A. 
Hall and E. S. Holden. Professor Hall observed Umbriel, satellites of 
Saturn, Saturn’s rings, double stars, &c.]— Results of observations made 
with the 26-inch equatorial, 1878. Washington Obs’ns, 1878, pp. 63-98. 

276. Parallax of a Lyrse and 61 Cygni. [Washington Observations for 
1879, Appendix I.] Washington, 1882. 64 pp., 29J cm. Reviewed in 
L’ Astronomic, 4, 1885, p. 311; Bui. Astr., Paris, 1, 1884, pp. '198-199; 
Copernicus, 3, 1883-84, pp, 188-189; by R. S. Ball, Observatory, 6, 1883, 

pp. 60-61, 

1883. 


277. Kepler’s problem. Analyst, Des Moines, 10, 1883, pp. 65-66. Re- 
viewed in Sidereal Messenger, 2, 1883-84, p. 132. 

278. lamina is bounded on two sides by two similar ellipses, the 
ratio of the axes in each being m, and on the other two sides by two sim- 
ilar hyperbolas, the ratio of the axes in each being n. These four curves 
have their prindpal diameters along the co-ordinate axes. Prove that the 

(a2 — 

product of inertia about the co-ordinate axes is 4 

where aa^, are the semi-major axes of the curves.— Routh’s Rigid 


dunamicsd 
p. 127. 


(Problem 440, solved.) Analyst, Des Moines, 10, 1883, 
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279. ‘‘ Given five equation??, -r Ih^ + Ih^ -f !h‘^ = 

:> a\ j i//i + r^y., + X 3/4 = 0, .r, -f x^ 4- = 0, /q + ij^ + fh = 0- Eliminate 

•fVh 'G// 3 ^ show that a-Xi- + = — Routh’s Dytmintcs, 4tli 

edition, Article 38.” (Problem 444, solved.) Analyst, Ties Moines, 10, 
1883, p. 157. 

2S0. Observations . . . [Conjunctions ofthe satellites of Saturn, the 
companion of Sirius, of which eight of the former and seven of the latter 
were made by Professor Frisby. — Xote on the Great Comet, ?>, 1882.] 
Astron. Soe Month. Not., 43, 1^2-83, pp. 330-331. 

281. Note on the mass of Saturn. Astron. Soc. Month. Not., 44, 1883-84, 
pp. 6-8. Synopsis in Astron. Reg., 21, 1883, pp. 276-277 ; noticed in 
Nature, 29, 1883-84, p. lai. 

282. [Error in temperature coefficient for the micrometer screw of the 
"Washington 26-inch refractor, wffiich w^as applied in reducing the obser- 
vations for the parallax of a Lyr^ and 61 Cygni.] Astr. Nachr , 105, 1883, 
col. 271-272. 

283. Observations of the companion of Sirius. [February and March, 
1883. By A. Hall and E. Frisby.] Sidereal Messenger, 2, 1883-84, p. 127. 

284. Constant of aberration and the solar parallax. Sidereal Messenger, 
2, 1883-84, pp. ia5-169. 

285. Observations made with the 26-inch equatorial, 1879. [Observers : 
A. Hall and E. S. Holden. Professor Hall observed Ariel, Titan, Hy- 
perion, lapetus, satellites of Mars, double stars.] — Results of observations 
with the 26-inch equatorial, 1879. Washington Obs’ns, 1879, pp. 83-142. 

286. Observations of the Great Comet of 1882. Washington Ohs’ ns, 
1880, Appendix I, pp. 23-24, 29. 

287. [On the science of mathematics and the ‘^advantages of putting a 
question in a mathematical form.”] Inaugural address of the Chairman 
of the Mathematical Section. Washington, Phil. Soc. Bull., 6, 1883, pp. 
117-119; Smithson. Misc. Coll., 33, 1888, Art. 1, pp. 117-119. 

288. [Criteria which have been proposed for the rejection of doubtful 
observations.] Abstract. Washington, Phil. Soc. Bull., 6, 1883, pp. 155- 
156; Smithson. Misc. Coll., 33, 1888, Art. 1, pp. 155-156. 

1884. 

289. Determination of the mass of a planet from the relative position of 
two satellites. Ann. Math., 1, 1884-85, pp. 1-4. Abstract in Washington, 
Phil. Soc. Bull., 6, 1883, pp. 132-133; Smithson. Misc. Coll., 33, 1888, Art. 
1, pp. 132-133. 

290. A horizontal wind blows against a hemispherical dome of radius W, 
The pressure exerted by the wind on a plane surface normal to its direction 
is P pounds to the square foot ; on a surface oblique to its direction the pres- 
sure exerted is normal, hut it is reduced in the ratio 1 : 1 + J tan^ i, where 
1 is the angle of incidence. (Poncelet, Mecanique indmtrielle, 403.) It is 
required to find the magnitudes and the points of application of the hori- 
zontal and vertical components of the resultant wind-pressure. (Exercise 
1, solved.) Ann. Math., 1, 1884^85, pp. 44-47. 
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291. The result 




+ -I pV — 8<f + 2Mr4- 


is given as the 


equivalent of the function ( | + (“p^) + ( a +l'} » 

a, 7 are roots of the cubic qx -]rT ~0. Is this result cor- 

rect? (Exercise 12.) Ann. Math., 1, 1884—85, pp. 48, 88, 112-113. 

292- In his work Die Uneale Ausdehnungslehre, ein neuer zweig der Mathe- 


matik, p. 65, Grassmann says : Lagfange fiihrt in seiner Mec.^ anal, p. 14 
der neuen Ausgabe, einen Satz von Varignon an, dessen er sich zur Ver- 
knupfiing der vei^hiedenen Principien der Statik bedient. * * * * 
Dieser Satz ist, wie sich sogleich zeigen wird, unrichtig.” In what way 
is this theorem incorrect as used by Todhunter and others? (Exercise 


17.) Ann. Math., 1, 1884-85, pp. 71, 92. 

293. Observations . . . [Conjunctions of the satellites of Saturn, 

satellites of Mars, and companion of Sirius.] Astron. Soc. Month. Not., 
44, 1883-84, pp. 358-361. 

294. Motion of Hyperion. Astron. Soc. Month. Not., 44, 1883-84, pp, 
361-365. Abstract in Science, 4, 1884, pp. 155-156. 

295. Uniform ephemeris of the clock stars. Astr. Nachr., 109, 1884, col. 
145-146 ; Observatory, London, 7, 1884, pp. 220-221. Abstract in Sidereal 
Messenger, 3, 1884, p. 180. 

296. Note on the latitude of the Naval Observatory. Astr. Nachr., 110, 
1884-85, col. 129-182. 

297. Lettre. [Les 4ph4in4rides de Mimas et Hyp4rion par M. Marth. — 
La limite sup4rieure de la masse de Titan par M. Tisserand.] Bui. Astr., 
Paris, 1, 1884, p. 478. 

298. If a planet be spherical and (f> he the angle at the planet between 
the earth and the sun and a the radius of the sphere, prove that the dis- 
tance of the centroid of the planePs apparent disk from its true center 

will be sin^ ^ when the planet is gibbous, cos^ ^ <t> when the 

3 IT 6 ir 

planet is crescent. (Mathematical Question 5522. ) Educational Times, 
37, 1884, p. 210. 

299. Observations of the companion of Sirius. Sidereal Messenger, 3, 
1884, p. 179. 

300. Satellites of Saturn. [Commends Marth’ s Ephem&ris.'] Sidereal 
Messenger, 3, 1884, p. 318. 

301. Observations made with the 26-inch equatorial, 1880. [Observers : 
A. Hall, E. S. Holden, and E. Frisby. Professor Hall observed Titan, 
Hyperion, lapetus, double stars, <fec.] — Pesults of observations with the 
26-inch equatorial, 1880. Washington Obs’ns, 1880, pp. 91-110. 

302. Formulae for computing the position of a satellite. Washington, 
Phil. Soc. Bull., 7, 1884, pp. 93-101; Smithson. Misc. Coll., 33, 1888, Art. 
2, pp. 93-101. 

303. Motion of Hyperion. [Title only.] Washington, Proc. Nation. 
Acad., 1, 1863-94, p. 250; Report . . . 1884, p. 12. See No. 294. 
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1885. 

304. Variations of latitude. Amer, Journ. Sci., 29, 1885, pp. 223-227; 
Observatory, London, 8, 1885, pp. 113-117. 

305. Find the height to which the Washington Monument mu.st be built 
SD that a body placed on top of it would have no weight. (Exercise 52, 
with solution.) Ann. Math., 2, 1885-86, pp. 23, 66-67. 

306. Observations of the satellites of Saturn and of the companion of 
Sirius. Astron. Soc. Month. Not., 45, 1884-85, pp. 425-427. 

307. Observations of Hyperion. [1881-85.] xistr. Nachr., Ill, 1885, 
col. 295-302. 

308. Observations of the partial solar eclipse, 1885, March 15-16. [By 
A. Hall, E. Frisby, and H, M. Paul.] Astr. Nachr., Ill, 1885, col. 319- 
320; Sidereal Messenger, 4, 1885, p. 123; Washington Obs’ns, 1882, Ap- 
pendix H, p. 8. 

309. Note on the parallax of 40 Eridani. Astr. Nachr., 112, 1885, col. 
303-304. Abstract in Amer. Journ. Sci., 30, 1885, p. 403. 

310. Defining power of telescopes. Observatory, London, 8, 1885, p. 174. 

311. Height of land in Connecticut. Science, 6, 1885, p. 4. 

312. Keineke Fuchs in political economy. Science, 6, 1885, p. 563. 

313. Instruments and work of astronomy. An address delivered at the 
opening of the Leander McCormick Observatory of the University of Vir- 
ginia, April 13, 1885. Washington, 1885. 19 pp., 23J cm. Reprinted in 
Sidereal Messenger, 4, 1885, pp. 97-110. 

314. [Unfavorable weather for observations during the spring and sum- 
mer of 1885.— Mass of Uranus. Quoted from a letter to the editor.] 
Sidereal Messenger, 4, 1885, p. 153. 

315. Commensurability of motions. Sidereal Messenger, 4, 1885, pp. 
200-202 ; Observatory, London, 8, 1885, pp. 327-328. 

316. Observations with the 26-inch equatorial, 1881. [Observers: A. 
Hall, E. S. BLolden, and E. Frisby. Professor Hall observed Enceladns, 
Titan, Hyperion, lapetus, the satellites of Uranus, of Neptune, and of 
Mars, double stars, Ac.] — Results of observatiouB made with 26-inch ecpia- 
torial, 1881. Washington Obs’ns, 1881, p. 97-114. 

317. Orbits of Oberon and Titania, the outer Batellites of Uranus. 
[Washington Observations for 1881,] (Appendix I.) Washington, 1885, 
33 pp,, 293 cm. Review in Astron. Soc. Month Not., 46, 1885-86, pp. 
234-235. 

318. Orbit of the satellite of Neptune. [Washington Ohservations for 
1881,] (Appendix II.) Washington, 1885. 27 pp., 29J cm. Review in 
Astron. Bog. Month. Not., 46, 1885-86, p. 235. 

319. Observations with the 20-inch equatorial, 1882. [Observers: A. 
Hall and E, Frisby, Professor Hall observed the satellite of Neptune, 
Oberon, Titania, Titan, Hyperion, Deimos, conjunctions of the satellites 
of Baturn, and double stars.] Results of observations with the 26-inch 
equatorial, 1882, Washington Obs’ns, 1882, pp. 93-113. 
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320. Orbit of lapetus, the outer satellite of Saturn. (AYashington Ob- 
servations for 1882, Appendix L) AA^ashington, 1885. ^82 pp., 291 cm. 
Review in Astron. Soc. Month. Not., 46, 1885-86, pp. 230-236. 

321. American scientific societies (Annual address of the President. ) 
AYashington, Phil. 8oc. Bull., 8, 1885, pp. XXXIII-XLVII ; Smithson. 
Misc. ColL, 33, 1888, Art. 3, pp. XXXIII-XLYII. 

322. [Remarks on Hamilton’s geometric system.] AYashington, Phil. 
Soc. Bull., 8, 18^5, p. 53; Smithson. Misc. Coll., 33, 1888, Art. 3, p. 53. 

323. [Remark on field time determinations.] AA’'ashington, Phil. Soc. 
Bull., 8, 1885, p. 58; Smithson. Misc. Coll., 33, 1888, Art. 3, p. 58. 

324. Letter to Mrs. Smith [from the committee on the J. Lawrence 
Smith medal, dated July 27, 1885, accepting the trust in behalf of the 
Academy. Signed by Wolcott Gibbs and others, including A. Hall.] 
AYashington, Proc. Nation. Acad., 1, 1863-94, pp. 263—264; Report . . . 
1885, p. 12. 

1886. 

325. Nova Andromedse. Amer. Journ. Sci., 31, 1886, pp. 299-303. 
Noticed in Nature, 33, 1885-86, p. 367. 

326. Four points are taken at random on the surface of a sphere. AVhat 
is the probability that all of the points do not lie in the same hemisphere ? 
(Exercise 74, with solution.) Ann. Math., 2, 1885-86, pp. 72, 133. 

327. Figure of the earth and the motion of the moon. Ann. Math., 2, 
1885-86, pp. 111-112. 

328. “ Find the thinnest frustum that can he cut from a given right cir- 
cular cone by a plane parallel to the base, subject to the condition that it 
may he laid on its slant surface on a horizontal plane without toppling 
over.” (Exercise 84, solved.) Ann. Math., 2, 1885-86, p. 136. 

329. If m be a positive integer, sin [m — 1) <f> — a; sin m 0 -j- sin (p 
will contain l — 2x cos <f> + x\ (Exercise 106, with solution.) Ann. 
Math., 2, 1885-86, p. 144; 3, 1887, p. 62. 

330. Observations . . . [Satellites of Saturn and of Mars, compan- 

i(xa of Sirius ] Astron. Soc. Month. Not., 46, 1885-86, pp. 453-455. 

331. La latitude varie-t-elle ? L’Astronomie, 5, 1886, pp. 370-375. 

332. Observations of comets . . . [Observers : A. Hall, E. Frisby, 
and W. G. AYinlock. Professor Hall observed Comet II, 1885.] Astr. 
Nachr., 113, 1885-86, col. 257-260, with some of the observations by Messrs. 
Frisby and Winlock omitted in Sidereal Messenger, 5, 1886, p. 19. 

333. Nebulse in the Pleiades. Astr. Nachr., 114, 1886, col. 167-168. 

334. Observations . . . [Hyperibn and Polyhymnia.] Astr. Nachr., 
115, 1886, col. 75-78. 

335. Comparison of the observations of the five inner satellites of Saturn, 
made at Toulouse in 1876 and 1877. Astr. Nachr., 115, 1880, col. 97-104. 
Noticed in Nature, 34, 1886, p. 490. 

336. A cerca della nueva estrella de Orion. Cronica Cientifica, Barce- 
lona, 9, 1886, pp. 80-81. 

337. Proposed change in the astronomical day. Observatory, London, 
9, 1886, p. 161. 
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338. Sc^ience and Lord Bacon. Science, 7, 1886, p. 143. 

339. Eeports of the National Academy of Sciences. [“Generally a re- 
port is not submitted to the Academy for discussion, and it must be 
anderstood to represent only the opinion of the committee who sign the 
report.”] Science, 7, 1886, p. 286. 

340. World time. Science, 7, 1886, p. 373. 

341. Cremona’s Projective geov'ietry. Science, 8, 1886, p. 631. 

342. Images of the stars. Sidereal Messenger, 5, 1886, pp. 97-100. 

343. Six inner satellites of Saturn. (Washington Observations for 1883, 
Appendix I. ) Washington, 1886. 74 pp., 281 cm. Reviewed by A. Marth 
m Astron. Soc. Month. Not , 47, 1886-87, pp. 177-178 ; Nature, 35, 1886-87, 
pp. 257-258. 

344. Observations for stellar parallax. (Washington Observations for 
1883, Appendix II.) Washington, 1886. 67 pp., 29} cm. Reviewed in 
Astron. Soc. Month. Not., 47, 1886-87, pp. 183-184; Nature, 35, 1886-87, 
p. 258. 

345. Reports of the Home Secretary, 1886-1896. [Mostly oral and re- 
lating to the printing of the publications of which he was ex officio one of 
the editors.] Washington, Proc. Nation. Acad., 1, 1863-94, pp. 270, 284, 
295, 314-315, 333, 346, 362, 379, 389-390 ; Report . . . 1886, p. 7 ; 
1887, p. 7; 1888, p. 7; 1889, p. 7; 1890, p. 6; 1891, p. 6; 1892, pp. 11- 
12; 1893, p. 9 ; 1894, p. 7 ; 1895, p. 14; 1896, p. 7. 

1887. 

346. Special case of the Laplace coefficients hs^'^\ Ann. Math., 3, 1887, 

pp. 1-11. 

847. “ Find the value of j’ Qd.c where (i= cos (Ui a; + ) cos (Oj -v + f/,) 

. . . COS (anx-i-bn), Oi, a^, . . . an and 1)2, . . . hn being 

constants.” (Exercise 116, selected.) Ann. Math., 3, 1887, pp. 32, 118. 

348. “ Find an expression for the area of a quadrilateral inscribed in an 
ellipse in terms of the eccentric anomalies of its vertices and the axes of 
the curve.” (.Exorcise 123, solved.) Ann. Math., 3, 1887, pp. 122-123. 

349. If r and be radii vectores in a parabola, and if 2/ the difforence 

of the true anomalies, the area of the parabolic sector between the radii 
is I p/(rr^) sin/, [r + + /(rr-') cos/]. (Exorcise 152, with solu- 

tion.) Ann. Math., 3, 1887, pp. 160, 188. 

350. ‘^Find the condition that the chords AB, Cl) in an ellipse should 
meet the transverse axis in points equidistant from the center, the points 
A, B, 0, I) being given by their eccentric anomalies a, ft 7, 5.” (Exer- 
cise 146, solved.) Ann. Math., 3, 1887, p. 187. 

351. Note on Mr. Stock well’s Analytical determination of the inequalities 
in the motion of the moon, arising from the oUateness of the earthP Astron. 
Journ., 7, 1880-88, p. 41. 

352. Relative positions of 68 small stars in the Pleiades. Astron. Journ. , 
7, 1880-88, pp. 73-78. 
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S5o. Parallax of a Tauri. Astron. Journ., 7, 1886-88, pp. 89-91- Brief 
notices in Washington, Phil. Soc. Bull., 10, 1887, p. 91 ; Smithson- Misc. 
Coll., :i% 1888, Art. 4, p. 91. Results in Nature, 36, 1887, p. 138. 

354. Observations of the companion of Sirius. Astron. .1 ourn. , 7 , 1886- 
88, p. 99. Mean results in Nature, 36, 1887, p. 186. 

355. Nomenclature of double stars. Astron. Journ., 7, 1886-88, p. 120. 

356. Perseids, 1887. Astron. Journ., 7, 1886-88, p. 126. 

357- Note on the orbits of satellites. Brit. Assoc. Rep., 56, 1886, pp. 
542-543. 

358. Power of a voter. [With table showing the relative power in each 
state of the Union.] Science, 9, 1887, p. 364. 

359. xA-pplied optics. [Note in approval of R. S. Heath’s book and call- 
ing attention to the omission of Biot’s writings from the bibliography con- 
tained therein.] Science, 10, 1887, p. 108. 

360. ‘Act of God ’ and the railway company. [A query to Mr. Apple- 
ton Morgan.] Science, 10, 1887, p. 264. 

361. Rejection of discordant observations. Sidereal Messenger, 6, 1887, 
pp. 297-301; Observatory, London, 10, 1887, pp. 414-417. 

362. Observations with the 26-inch equatorial, 1883. [Observers : A. 
Hall, E. Prisby, and A. Hall, Jr. Professor Hall observed the satellite of 
Neptune, Oberon, Titania, lapetus, Titan, Hyperion, Rhea, conjunctions 
of the satellites of Saturn, double stars.] Results of observations with the 
26-inch equatorial, 1883. Washington Obs’ns, 1883, pp. 119-142. 

363. [Remarks on the motion of Hyperion.] Washington, Phil. Soc. 
Bull., 10, 1887, p. 91; Smithson. Misc. Coll, 33, 1888, Art. 4, p. 91. 

364. Euler’s Theorem, generally called Lambert’s. Abstract. Wash- 
ington, Phil. Soc. Bull., 10, 1887, pp* 101—102 ; Smithson. Misc. Coll., 33, 
1888, Art. 4, pp. 101-102. 

1888. 

365. On the supposed canals on the surface of the planet Mars. [Title 
only.] Amer. Assoc. Proc., 37, 1888, p. 64. 

366. P and Q are middle points of the opposite edges of a tetraedron. A 
plane through PQ intersects two other opposite edges in M and N. Show 
that MN is bisected by PQ. (Exercise 207, with solution. ) Ann. Math. , 
4, 1888, pp. 63, 135. 

367. Motion of Hyperion. Astron. Journ., 7, 1886-88, pp. 164-165. 

368- Occultations of stars by the moon during the lunar eclipse of 1888, 

January 28 , . . [Observed by A. Hall, E. Frisby, and H. M. Paul.] 
Astron. Journ., 7, 1886-88, p. 176. 

369. Constant of aberration. Astron. Journ., 8, 1888-89, pp. 1-5, 9-13. 
Title only, in Washington, Proc. Nation. Acad,, 1, 1863-94, p. 292 ; Re- 
port .. . 1887, p. 11. 

370. [Observation of the satellite of Neptune, made November 19, 1883, 
with the 23-inch equatorial, Halsted Observatory, Princeton, N. J.] 
Astron. Journ., 8, 1888-89, p. 14. 
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371. Extension of the law of gravitation to stellar systems. Astron. 
Journ., 8, 1888-89, pp. 65-68. Abstract in Nature, 38, 1888, p. 398. 

372. vSatellite of Neptune. Astron. Journ., 8, 1888-89, p. 78. 

373. Appearance of Mars, June, 1888. Astron. Journ., 8, 1888-89, p. 79. 

374. Observations of Hyperion. [1886-88.] Astron. Journ. , 8, 1888-89, 
pp. 95-96. 

375. Observations on Mars. [Observations of the satellites, March- 
May, 1888.] Astron. Journ., 8, 1888-89, p. 98. 

376. Problem of alignment. Astron. Journ., 8, 1888-89, pp. 148, 147. 

377. Conspiracy of silence, [Comments on the Duke of Argyll’s charge 
of a conspiracy among scientific men, by means of which new truths are 
ignored.] Science, 11, 1888, p. 37. 

378. What is force? Washington, Phil. Soc. Bull., 11, 1888-91, pp. 
583-587. 

379. Problem-solving. Washington, Phil. Soc. Bull., 11, 1888-91, pp. 
598-600. 

380. On a method of deducing the right ascension and declination of an 
o])ject observed to be at the intersection of the diagonals of a quadrilateral 
of the celestial sphere, from the right ascensions and declinations of the 
four vertices of the quadrilateral. [Title only.] Washington, Phil. Soc. 
Bull., 11, 1888-91, p. 601. 

381. [Report of the Committee on the] Presentation of the first J. Law- 
rence Smith medal [to Prof. Hubert A. Newton in recognition of his 
eminent services in the investigation of the orbits of meteors. Signed by 
Wolcott Gibbs and others, including A. Hall.] Washington, Proc. Nation. 
Acad., 1, 1863-94, pp. 308-310 ; Report . . . 1888, pp. 14-16. 

382. N ote on the satellite of Neptune. [Title only. ] Washington, Proc. 
Nation. Acad., 1, 1863-94, p. 312; Report . . . 1888, p. 20. 

1889. 

383. Note on symbols. Ann. Math., 5, 1889-90, p. 19. 

384. ‘ ^ A homogeneous sphere rests on another such sphere of equal mass, 
which rests on a table. Everything being smooth and the system being 
slightly shaken, show that the spheres will separate when the upper one 
is turned through the angle cos~ ^ (i/3 — 1).” (Exercise 250, solved.) 
Ann. Math., 5, 1889-90, p. 31. 

385. Show that the attraction of a finite mass on one of its points is finite. 
(Exercise 276, with solution.) Ann. Math., 5, 1889-91, pp. 68, 210. 

386. White spot on the ring of Saturn. Astron. Journ., 9, 1889-90, 
p. 23. 

887. Position of the Washington 26-inch refractor, 1876-1889. Astron. 
Jonrn,, 9, 1889-90, p. 82. 

388. Deduction of planetary masses from the motions of comets. Astron. 
Journ., 9, 1889-90, p. 47, 

389. Note on the ring-nebula in Lyra. Astron. Journ. , 9, 1889-90, p. 64. 

390. Obsemtions of 70 Ophiuchi , . . Astron, Journ,, 9, 1889-90, 
p. 75, 
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391. Observations of the occultation of Jupiter by the moon, 1889, 
September 3 . . . [Observers: A. Hall, 26-inch equatorial, power 
383 ; A. N. Skinner, 9.6-inch equatorial, power 132.] Astron. Journ., 
9, 1889-90, p. 80. 

392. Resisting medium in space. Sidereal Messenger, 8, 1889, pp. 433- 
442. 

393. Observations with the 26-inch equatorial, 1884. [Satellite of 
Neptune, Oberon, Titania, Titan, Hyperion, Deimos, conjunctions of the 
satellites of Saturn, and double stars ,* by A. Hall.] Results of observa- 
tions with the 26-inch equatorial, 1884. [To which is added, Results of 
observations of the companion of Sirius, 1880-84 ; observed by A. Hall, 
E. S. Holden, and E. Frisby.] Washington Obs’ns, 1884, pp. 181-216. 

394. Saturn and its ring, 1875-1889. (Washington Observations, 1885, 
Appendix II.) Washington, 1889. 3 pL, 22 pp., 29 cm. Reviewed in 
Astron. Soc. Month. Not,, 51, 1890-91, pp. 250-251 ; L’ Astronomic, 10, 
1891, pp. 137-13S ; Nature, 43, 1890-91, p. 65 ; Observatory, London, 14, 
1891, p. 72. 

395. On the problem : Given a chord drawn at random within a given 
circle, what is the probability that its length will be greater than the side 
of the inscribed equilateral triangle? [Title only.] Washington, Phil. 
Soc. Bull , 11, 1888-91, p. 605. 

396. Saturn and its rings. [Title only.] Washington, Proc. Nation. 

Acad., 1, 1863-94, p. 331 ; Report . . 1889, p. 12. 


1890. 

397. Observations of Comet d, 1889, Brooks . . . Astron. Journ., 
9, 1889-90, pp. 135, 165-166. 

398. Thickness of Saturn’s ring. Astron. Journ., 10, 1890-91, pp. 41-42. 

399. Latitude of the Naval Observatory. Astron. Journ., 10, 1890-91, 
pp. 57-58. 

400. Observations of Eucharis (181). Astron. Journ., 10, 1890-91, pp. 
62-63. 

401. Observations of the satellites of Mars in 1890 . . . Astron. 
Journ., 10, 1890-91, pp. 74-75. 

402. Observations of /*' Herculis. Astron. Journ., 10, 1890-91, p. 124. 

403. “At the station A, the apparent angular elevation of a meteor B, 
whose distance from the earth’s surface is one-nth of the earth’s radius, is 
0. Supposing the earth to he a perfect sphere, find the exact distance 
from A to B.” (Mathematical Question 4193, solved.) Educational 
Times, 43, 1890, p. 340. 

404. Astronomical photography. Knowledge, 13, 1889-90, p. 117. 

405. Report of the Board of Trustees of the Watson Fund. [Recom- 
mending that a Watson medal be awarded to Dr. Arthur Au wers, of Berlin, 
for his contributions to stellar astronomy. Signed by Simon Newcomb, 
B. A. Gould, and Asaph Hall.] Washington, Proc. Nation. Acad., 1, 
1863-94, pp. 345, 360-355. Report . . . 1890, pp. 13-14 ; 1891, pp. 8-11. 
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1891. 

406- Find an approximate value for the perturbation of a comet by the 
sun, when the comet is very near a planet. — See Watson’s Astronomy, p. 
550. (Exercise 327, with solution.) Ann. Math., 6, 1891-92, pp. 76, 167. 

407. Parallax of a Tauri. [Reply to a criticism by Mr. S. W. Burn_ 
ham.] Astron. Journ., 11, 1891-92, p. 7. 

408. Solar parallax and the mass of the earth. Astron. Journ., 11, 
1891-92, pp. 20-21. 

409. Observations of Hyperion. Astron. Journ., 11, 1891-92, p. 36. 

410. Observations of ^ Delphini, r Cygni, and Majoris. Astron. 

Journ., 11, 1891-92, p. 54. 

411- Saturn. [Letter in regard to the difficulty experienced in making 
pictures of the planets.] Observatory, London, 14, 1891, pp. 201-202. 

412. Spirit level. Sidereal Messenger, 10, 1891, pp. 187-188. 

413. Observations with the 26-inch equatorial, 1885, [Observers: A. 
Hall, W. H. Allen, and A. Hall, Jr. Professor Hall observed lapetus, 
Hyperion, conjunctions of the satellites of Saturn, and small stars in the 
Pleiades ] Results of observations with the 26-inch equatorial, 1885. 
Washington Obs’ns, 1885, pp. 159-186. 

414. Observations with the 26-inch equatorial, 1886. [Observers : A. 
Hall and W. H. Allen. Professor Hall observed lapetus, Hyperion, Lei- 
mos, conjunctions of the satellites of Saturn, dimensions of Saturn’s ring, 
double stars, and small stars in the Pleiades. ] Results of observations with 
the 26-inch equatorial, 1886. Washington Obs’ns, 1886, pp. 107-141. 

415. Note on f Cancri. ['‘Not published.” Title only.] Washington, 
Phil. Soc. Bull., 11, 1888-91, p. 565. 


1892. 

416. Orbit of lapetus. Astron. Journ., 11, 1891-92, pp. 97-102. 

417. Relative motion of 61 Cygni. Astron. Journ., 11, 1891-92, pp. 140- 
141. 

418. Notes on double stars. Astron. Journ., 12, 1892-93, pp. 4-6, 33-36 ; 
13, 1893-94, pp. 113-114, 119-121. 

419. Occultation of Mars, 1892, July 11. Astron. Journ., 12, 1892-93, 
p. 55. 

420. Observations oi yf Herculis. Astron. Journ., 12, 1892-93, p. 79. 

421. Letta: ... to Senator Hale, of Maine, April 23, 1892. [On 
Mr. Morrill’s amendment to the Naval appropriation bill, proposing a re- 
organization of the Naval Observatory.] 53d Oong., 1st sess., Senate 
Misc- Doc. No. 206, p. 2. 

422. Observations with the 26-inoh equatorial, 1887. [Observers : A. 
Hall and W. H. Allen. Professor Hall observed Hyperion, Enceladus, 
Tethys, Liohe, Rhea, dimensions of Saturn’s rings, companion of Sirius, 
double stars, and small stars in the Pleiades. ] Results of observations 
with the 20-inch equatorial, 1887. Washington Obs’ns, 1887, pp. 83-J14. 

423. 26-inch equatorial observations, 1888. [PlyperioUj Titap, lapetus, 
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Enceladiis, Tethys, Dione, Rhea, dimensions of Saturn’s rings, satellites 
of Mars, and double stars.] . . . Results of observations, 1888. Wash- 
ington Obs’ns, 1888, pp. B 45-B 52, C 21-C 30. 

424. Observations of double stars . . . Part 2, 1880-91. (Wash- 
ington Observations, 1888, Appendix I.) Washington, 1892. 203 pp., 
31 cm. 

425. Capture of comets. [Title only.] Washington, Phil. Soc. Bull., 
12, 1892-94, p. 545. 

1893. 

426. On Gauss’s method of elimination. Ann. Math., 8, 1893-94, p. 64. 

427. Observations of Mars, 1892. Astron. Journ,, 12, 1892-93, pp. 185- 
188. 

428. Note on the masses of Mars, Saturn, Uranus, and Neptune. Astron. 
Journ,, 13, 1893-94, pp. 28-29. 

429. Note on the perturbations of Flora by Mars and the earth, and on 
Briinnow’s Tables. Astron. Journ., 13, 1893-94, pp. 111-112. 

430. Observations with the 26-inch equatorial, 1889. [Hyperion, Titan, 
lapetus, conjunctions of the satellites of Saturn, Comet d 1889, and double 
stars.] Results of observations with the 26-inch equatorial, 1889. Wash- 
ington Obs’ns, 1889, pp. 49-61, 93-103. 

431. Planet Mars. [Title only. ‘‘Not written for publication.”] 
Washington, Phil. Soc. Bull., 12, 1892-94, p. 521. 

432. Double stars. [Title only.] Washington, Proc. Nation. Acad., 1, 
1863-94, p. 385 ; Report . . . 1893, p. 17. 

1894. 

433. Suggestion in the theory of Mercury. Astron. Journ., 14, 1894-95, 
pp. 49-51. 

434. On a uniform system of clock-stars. Astron. Journ., 14, 1894-95, 

p. 66. 

435. Orbits of double stars. Astron. Journ., 14, 1894-95, pp. 89-96. 

436. Report of the Trustees of the Watson Fund on the award of the 
Watson medal to Mr. S. C. Chandler [“for his investigations relative to 
variable stars, for his discovery of the period of variation of terrestrial 
latitudes, and for his researches on the laws of that variation.” Signed 
by S. Newcomb, B. A. Gould, and A. Hall.] Title only, in Washington, 
Proc. Nation. Acad,, 1, 1863-94, p. 393 ; Report . . . 1894, p. 13. 
Printed in full in Report for 1895, pp. 24r-29, and in Science, 1, 1895, pp. 
477-481. 

1895. 

437. Observations with the 26-inch equatorial, 1890. [Tethys, Dione, 
Rhea, Titan, Hyperion, lapetus, conjunctions of Dione, satellites of Mars, 
Comet d 1889, Planet (181), double stars.] Results of observations with 
the 26-iAch equatorial, 1890. Washington Obs’ns, 1890, pp. 45-52, 83-91. 
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438. [Report of the committee on the revision of the rules of the 
Academy. Signed by B. A. Gould, J. S. Billings, and A. Hall.] Wash- 
ington, Report jSTation. Acad., 1895, p. 32. 

439. On the asteroids. [Title only.] Washington, Report Nation. Acad., 
1895, p. 32. 

1896. 

440. General perturbations of Neniausa of the first order by Jupiter. 
Astron. Journ., 16, 1895-96, pp. 129-132. 

441. Astronomical Journal (The) ; founded by B. A. Gould. Edited by 
Seth C. Chandler ; associate editors, Asaph Hall and Lewis Boss. Vol. 
17-25, 1896-1908. Boston, 1897-1908. 9 v., 30 J cm. 

442. Note on the convergence of the series in elliptical motion. Astron. 
Journ., 17, 1896-97, pp. 53-54. 

443. Benjamin Apthorp Gould. Pop. Astron., 4, 1896-97, pp. 337-340 

1897. 

444. Sketch of theoretical astronomy. Pop. Astron., 5, 1897-98, pp. 9- 
16. French translation in Ciel et Terre, 18, 1897-98, pp. 223-233. 

1898. 

445. Ephemeris of Winnecke’ s Comet, a 1898. Astron. Journ. , 18, 1897- 
98, pp. 127, 136. 

446. Note on velocities. Astron. Journ., 18, 1897-98, pp. 139-140. Re- 
viewed in Bui. Astr., Paris, 15, 1898, pp. 191-192. 

447. Orbit of the satellite of Neptune. Astron. Journ., 19, 1898-99, pp. 
65-66. 

448. The Benjamin Apthorp Gould Fund. [Notices from the Directors 
for the guidance of applicants for grants of money in aid of astronomical 
investigation ; signed by Asaph Hall, Seth C. Chandler, and Lewis Boss.] 
Astron. Journ., 19, 1898-99, p. 166; 20, 1899-00, p. 172; 21, 1900-01, p, 
120 ; 23, 1903, p. 72. 

449. Note on the Planet DQ. Pop. Astron., 6, 1898, pp. 567-568. 

450. Report of the Directors of the Benjamin Apthorp Gould Fund, 
1898-1905. [Asaph Hall, Seth C. Chandler, and Lewis Boss.] Washing- 
ton, Report Nation. Acad., 1898, p. 10; 1899, p. 10; 1900, p. 10; 1901, pp. 
13-14; 1902, pp. 10-11 ; 1903, p. 10; 1904, p. 11 ; 1905, p. 9. 

1899. 

451. Mars and his moons. The Chimes, Norfolk, Conn., August 2, 1899. 

452. Plus probans quam necesse est. [The tail of Swift’s Comet, two 
Vulcans, &c.] Pop. Astron., 7, 1899, pp. 13-14. 

453. Spheres of activity of the planets. Pop. Astron., 7, 1899, pp. 180- 
181. 

454. [Functions of a national observatory.] Science, 9, 1899, p. 468. 

455. Observations with the 26-inch equatorial telescope, 1891. [Ob- 
servers: Asaph Hall and Asaph Hall, Jr. Professor Hall observed Hy- 
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perion, satellite of Neptune, double stars, and E. Piscium. Also CeUeno 
and Electra, and Bodtis for value of micrometer.] Results of obser- 
vations with the 26-inch equatorial telescope, 1891. Washington Obs’ns, 

1891, pp. 19-28, 43-49. 

456. Observations with the 26-inch equatorial telescope, 1892. [Observ- 
ers : A. Hall, A. Hall, Jr., and E Frisby. Although retired, Professor Hall 
-was tendered the use of the 26-inch equatorial for the purpose of observing 
the satellites of Mars during their opposition in 1892. Of these he made 
an excellent series of observations during July and August. During this 
period he also observed the position angle of the white spot at the south 
pole of Mars, Enceladus, (a Leonis and / Herculis.] Results of observa- 
tions with the 26-inch equatorial telescope, 1892. Washington Obs’ns, 

1892, pp. 3-18. 

457. Shadow of a planet. [Title only.] Washington, Report Nation. 
Acad., 1899, p. 12, 

1900. 

458. Motion of the perihelion of Mercury. Astron. Journ., 20, 1899-00, 
pp. 185-186. 

459. Harvard observations of the satellite of Neptune in 1847 and 1848. 
Astron. Journ., 20, 1899-00, pp. 191-192, 

460. The old and new astronomy. The Chimes, Norfolk, Conn., July 
25, 1900, 

461. Euler-Lambert equation for parabolic motion. Pop. Astron., 8, 

1900, pp. 2-4. 

1901. 

462. Hansen’s Lunar tables. Astron. Journ., 21, 1900-01, p. 100. 

463. Problem of three bodies. Astron. Journ., 21, 1900-01, pp. 113-114, 

464. Note on multiplication. Pop. Astron., 9, 1901, p. 31. 

465. Note on Clairaut’s TMorie de la figure de la terre. Pop. Astron., 9, 

1901, pp. 60-61. 

466. Motion of a top. Science, 13, 1901, pp. 948-949. 

1902. 

167. Letter to the Editor regarding astronomical ephemerides. Astron. 
Journ., 22, 1901-02, p. 138. 

468. Mass of the rings of Saturn. Astron. Journ., 22, 1901-1902, pp. 
157-159. 

469. Transformation of the differentials of area and volume. Pop. 
Astron., 10, 1902, pp. 5-7. 

470. Disintegration of comets. [Title only.] Washington, Report 
Nation- Acad., 1902, p. 13. 

1903. 

471. Science of Astronomy. (Address by the retiring President of the 
Association.) [Read before the Washington meeting, December 29, 

1902, ]i Amer. Assoc. Proc., 52, 1902-4)3, pp. 313-323; Nature 67, 19C^^, 
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pp. 282-284; Pop. Sci. Month., 62, 1902-03, pp. 291-299; Science, 17, 
1903, pp. 1-8 : Sci. x4.mer. Supp., 55, 1903, pp. 22758-22759. French trans- 
lation in Giel et Terre, 24, 1903-04, pp. 324-330, 353-359. German trans- 
lation in the Natnrw. Rdsch., Braunschweig, 18, 1903, pp. 221-223, 
233-234 ; abridged German translation in Gaea, 40, 1904, pp. 238-243. 
Russian translation in Westnik i Biblioteka Ssamoobrasowanija [Messen- 
ger and Library of Self Culture], St. Petersburg, 1, 1903, p. 433 [16 p.] ; 
also a free Russian translation in St. Petersburg, Izy. Russ. Astr. Obsc. 
[Bull. Russ. Astron. Soc.], 9, 1903, p. 21 [9 p.]. 

472. Note on the secular perturbations of the planets. Astron. Journ., 
23, 1903-04, pp. 10-11. Title only in Amer. Soc. Proc., 52, 1902-03, p. 348. 

473. Fall of bodies. Science, 17, 1903, p. 349. 

1904. 

474. Nebular hypothesis of Laplace. Astron. Journ., 24, 1904-05, p. 54. 

475. Note on elliptic motion. Astron. Soc. Month. Not., 64, 1903-04, 
pp. 540-542. 

476. Lunar theory. Science, 19, 1904, p. 150. 

477. Mathematics and metaphysics. Science, 20, 1904, p. 651. 

1905. 

478. Note on the masses of Mercury, Venus, and the earth, and on the 
solar parallax. Astron. Journ., 24, 1904-05, p. 164. 

479. Relation of the true anomalies in a parabola and a very eccentric 
ellipse haying the same perihelion distance. Astron. Journ., 25, 1905-07, 
pp. 22-23. Title only, in Washington, Report Nation. Acad., 1905, p. 14. 

480. Note on Pont^coulant's Lunar theory. Astron. Journ., 25, 1905-07, 
P* 50. 

481. Elliptic motion. Pop. Astron., 13, 1906, pp. 287-296. 

482. Determination of orbits. Pop. Astron., 13, 1905, pp. 353-361. 

1906. 

483. Dilierential equations of disturbed elliptic motion. Astron. Journ. , 
25, 1905-07, pp. 77-79. 

484. Note on tif Herculis. Astron. Journ., 25, 1905-07, p. 102. 

485. Note on stellar parallax. Astron. Journ., 25, 1905-07, p. 108. 

486. Biographical memoir of John Rodgers, 1812-1882. Washington, 

Biog. Mem. Nation. Acad., 6, , pp. 81-82. 
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BIOGRAPHICAL MEMOIR OF ALPHEUS HYATT * 


ilLPiiEus Hyatt was bom in Washington, D. C., on the 5th 
of April, 1838, and he died in Cambridge, Massachusetts, on 
the 15th of Jannarj, 1902, in his sixty-fourth year. His death 
was sudden, taking lolace while he was on his way to a meeting 
of the Boston Society of Hatnral History, of which he had been 
for thirty-two years an officer. 

While he was born in Washington, Baltimore was the home of 
his childhood. It was then and is still the residence of other 
members of the family. His father^s home, an estate Imown as 
Wansbeck, was then outside the city, but it is now the Child’s 
Hursery and Hospital of Baltimore, on the corner of Franklin 
and Shroeder streets. 

When eight years old he was sent away to school, spending 
only his vacations at home. He soon entered the Maryland Mili- 
tary Academy, remaining there until, at the age of eighteen, he 
entered the class of 1860 at Yale. At the end of his first year 
he was called home to accompany his invalid mother abroad. 
While at Borne, on this journey, strong influence was brought to 
bear by his Eoman Catholic mother and her spiritual advisers 
to induce him to devote himself to an ecclesiastical life; but Ids 
mind was fixed upon a scientific career, and at the end of the 
year abroad he entered the Lawrence Scientific School of Har- 
vard University to study engineering. He soon fell under the 
influence of Agassiz, whose enthusiastic inspiration and illus- 
trious example, together with the encouragement of the devoted 
young men whom he had drawn about him and the attraction of 
the imiseiims of Cambridge and Boston, soon stimulated the 
zeal of Hyatt for ])iir('. science, and he abandoned the study of 

* The preparation of this sketch of the life of Aipheus Hyatt has 
been a labor of love, bnt I regret that it has fallen to me, for I did 
not know I was to undertake it until the summer of 1907, and in the 
meantime, more than five years after his death, three biographies of 
Hyatt have been written and published by three members of the 
National Academy whose acquiiintauc'e with him was much older and 
closer than my own, 
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engineeriiig to devote Hs life to zoology. Among his young com- 
panions and fellow-students under Agassiz were eight who be- 
came eminent as investigators and teachers of zoology and were 
in good time elected to the ISTational Academy, one of them 
becoming its President. In 1860 they organized a zoological 
society, which met for reporting the progress of their work and 
discussing the researches they were carrying on and subjects of 
general interest to zoologists. This society they named after the 
teacher, who attended the meetings and gave inspiring reminis- 
cences of Humboldt, Cuvier, Dolltnger, and other eminent men. 
Hyatt attended the meetings and took an active part in the dis- 
cussion, every new conception calling forth a response from him 
and opening to him new avenues of thought. So eloquently did 
Agassiz set forth the embryological system of von Baer that H 
made a profound and permanent impression upon Hyatt. The 
physico-philosophical system of Oken and the high praise ac- 
corded to him by Agassiz also influenced Hyatt and led him to 
consider his work from points of view induced by these great 
men. We are told that he also learned by heart xigassiz^s Essay 
on Classification. 

One of his fellow-students saw that, as a young man, Hyatt 
was contemplative, taking life seriously. Despite this sober atti- 
tude, he was brimming over with good nature, laughing heartily 
at a joke, even when he was the victim of it. He was devoted to 
his work and was among the few who found more delight in 
keeping steadily at work at their studies when the college was 
deserted in summer than in taking a vacation. We are told that 
his concentration upon his work gave him the appearance of an 
absent-minded man. His attention was indeed absent from his 
immediate surroundings, but it was by no means wandering in 
other directions. So absorbed would he become at times that he 
appeared to be in a dream, from which he could be aroused only 
by a slap or a shout. 

This pleasant student life came to an end, for the time, when 
he was graduated from the Scientific School, in 1862; for he 
believed it his duty to give to his country, which was then at 
war, the benefit of his military training. He did not hesitate to 
act upon his conviction, although he knew he should thus 
estrange himself from those who were nearest and dearest to 
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him^ for Ms relatives in Maryland S 3 anpathized with the South. 
He gave efficient aid in raising and instructing a company in 
Cambridge, and he was commissioned a lieutenant, although he 
was soon promoted to the rank of captain in the 4:7th Massachu- 
setts regiment. He enlisted a second time at the end of his first 
term of service, and he was mustered out at the end of the war, 
in 1865. It was not until nearly thirty years after that his rela- 
tives became reconciled to their Union veteran ; but we who knew 
him as a man of science will regard as some compensation the 
military bearing that contributed to the impressive dignity of 
his presence. 

He returned to Cambridge in 1865 to renew his researches 
under the guidance of Agassiz, devoting himself to the study of 
the fossil cephalopods- The same year he was made honorary 
curator of the Museum of Comparative Zoology and put in 
charge of the fossil cephalopods. He continued to hold this 
position to the end of his life. During the thirty-nine years that 
remained to him the study of these fossils held the foremost 
place in his thoughts. His first important memoir, which was 
published in 1866, gives some of the results of six years of 
interest in them. Another memoir on the same subject followed 
in the next year, and others in succeeding years, the last being 
published in 1901, only a few months before his death. 

In 1867 he married Ardella Beeby, of Hew York; and she, 
with three children, survives him. 

The same year he moved to Salem, Massachusetts, and, 'with 
three friends who had been his fellow-students at Cambridge, 
continued scientific researches at the Essex Institute, of which 
he and his three friends were made curators, and at the Peabody 
Academy, which they cooperated in organizing in 1869. They 
also founded and were the first editors of and contributors to 
the American Naturalist, the first successful and permanent 
journal of general zoology, as it is still the leading one. The 
three friends who were so closely associated with Hyatt in these 
early undertakings 3'eniained his life-long friends and collabor 
raters. They are our colleagues, Prof. E. S. Morse and E. W. 
Putnam, and our late colleague, A. S. Packard. 

While at Salem in 1869, Hyatt was elected a fellow of the 
American Academy of Arts and Sciences, of which he was one 
of the vice-presidents at the time of his death. 

316 



NATIONAL ACADEMY OF SCIENCES. 


He remained at Salem until 1870^ when, on May 4, he was 
elected custodian of the Boston Society of Xatural History. By 
yearly choice he remained the scientific head of the society until 
his death, near the end of his thirty-second year of service. An 
officer of the society who was associated with him for many years 
speaks of his service to it in the following words : 

“Bor the head of a museum of natural history, Professor 
Hyatt had many and marked qualifications; his knowdedge of 
zoology, of paleozoology, and of geology wus extensive; he was 
skillful in manipulation, suggestive in council, enthusiastic, and 
approachable. 

“His plan, that a natural history museum should be arranged 
so that a visitor on entering should pass from the simpler groups 
to those more specialized, and that the specimens in each case 
should be similarly classified, though opposed as impracticable, 
is both sound and feasible. Somewhat disposed in late years to a 
too great use of diagrams and models in place of the actual 
material, his recognition of the value of these, of descriptive 
labels, and of a personal guide was early, important, and helpfid, 
“It is true that the full realization of much of his best museum 
work and thought is left for appreciative successors, as Professor 
Hyatt was too apt to be content with initiative, the results of 
which he clearly apprehended, and did not always give attention 
to the actual carrying out of details that in many eases require 
continuous interest through successive years.^^ 

In his first year of service at the Hatiiral History Society he 
was appointed Professor of Zoology and Paleontology at the 
Institute of Technology — a position which he filled for eighteen 
years. In the same year he organized the Teachers' School of 
Science, which during the thirty years that ho continued to 
direct the work gave practical instruction in science to more 
than twelve hundred teachers, who diffused and arc still diffus- 
ing among the young the inspiration of Hyatt’s example and 
that of Agassiz, his own teacher. In good time and after long 
struggles against opposition and lack of means the school be- 
came permanently established upon a sound educational basis, 
with adequate financial support and with an efficient staff oJE 
assistants and colleagues, who were able and willing to conduct 
exercises in the laboratory and excursions in the field with big 
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classes of critical teachers.^ While the inception of this under- 
taking was a sign of the times and part of an educational reform 
that was in progress in many lands^ its influence for good and 
its long career of usefulness should place the name of Hyatt 
with those of Agassiz and Huxley as teachers of the aims and 
methods of science and their importance in general elementary 
education. In 1882 the school was opened to all teachers in the 
State. As the general audience gradually decreased, it became 
clear that it had accomplished its origiual purpose, and it was 
reorganized into specific courses of study extending over four 
years, with regular examinations and diplomas, thus giving to 
busy teachers opportunities for a scientific education equal to 
tlaat which is afforded by the ordinary colleges and scientific 
schools. Hyatfs spirit and example have pervaded the whole 
history of the school, which has had a notable and wholesome 
infiuence upon elementary education. 

Hyatt also organized, as an adjunct to the school, and took 
personal charge of, the seaside laboratory at Annisquam, Massa- 
chusetts, which was established under the auspices of the 
Wonian^s Educational Association of Boston. When this ex- 
ample led to the establishment of an educational laboratory at 
Woods Holl, he was elected the first president of its board of 
trustees. 

The year 1875, in which he was elected to the National 
Academy of Sciences, he spent abroad for the purpose of studying 
in the museums of Europe the collections of shells of Planorbis 
from the quarries at Steinheim, near Stuttgart, as he wished to 
learn how far these fresh-water mollusks, which are confined to a 
limited area and restricted to a short period of time, confirm the 
conclusions as to the origin of* species which he had reached 
through the study of the Jurassic ammonites, which cover an 
immeasurable period of time. Hot content with studying the 
collections of these shells that he found in museums at home and 
abroad, he visited Steinheim and spent five weeks in excavating 
the quarries himself, making new and extensive collections of 
the shells, which supplied the matexial for a memoir on the 
subject, which he published in 1880. 

In .1877 he was made Professor of Biology in the College of 
Liberal Arts in Boston University. He organized the courses of 
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intstruction^ secured able assistants^ and continued to supervise 
and direct the work until his death* after twenty-five years of 
service. 

In 1883 he took a prominent part in organizing the American 
Society of Naturalists. He was chosen its first president, and 
was afterwards made an honorary member in recognition of his 
services. 

In 1888 he was offered the position of United States Commis- 
sioner of Fish and Fisheries, but he declined it. 

In 1889 and years following he was in charge, as paleontologist 
of the United States Geological Survey, of the Lower Mesozoic 
of Texas and California. He also carried on from time to time 
researches in paleontology in Labrador, Newfoundland, Canada, 
New England, and New York, and zoological explorations of 
the waters of the coast from Labrador to Connecticut. 

In 1895 he was elected to the American Philosophical Society, 
and in 1897 he was made a corresponding member of the Geo- 
logical Society of London. 

In 1898 Brown University conferred upon him the degree of 
Doctor of Laws. 

The last years of HyatPs life were almost completely devoted 
to the study of the relation between the geographical distribu- 
tion of the Achatinellidas of the Hawaiian Islands and the end- 
less variety of color-patterns presented by these mollusks, as he 
believed that this study would throw important light upon the 
general problem of the origin of species. He obtained great 
numbers of the shells of these mollusks, and, making a plaster 
model of Oahu, with each mountain range and valley in relief, 
and representing the probable lines of migration by colored 
threads, he devoted several years to the task of tracing out tlie 
origin of new color-patterns. At the time of his death, in 
January, 1902, he had perfected his plans for a visit to the 
islands in the following March for the purpose of studying the 
subject in the field. 

The titles of some of his more important memoirs are these : 
Observations on Polyzoa (1866-68) ; On the Parallelism between 
the Different Stages of the Life of the Individual and those of 
the Entire Group of the Molluscous Order Tetribranchiata 
(1867) ; Fossil Cephalopods of the Museum of Comparative 
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Zoology; Embryology (1867) ; Eerision of tlie North American 
Porifera (1875-77) ; The Genesis of the Tertiary Species of 
Planorbis at Steinheim (1880) ; Genera of Fossil Cephalopods 
(1883-84) ; Larval Theory of the Origin of Cellular Tissue 
(1884-85) ; Genesis of the Arietidse (1889) ; Bioplastology and 
the Eelated Branches of Biological Eesearch (1893) ; Phylogeny 
of an Acquired Character (1894); Cephalopoda (1900). 

Most of the memoirs are beantifnlly illustrated by the authoi% 
whose artistic and accurate pencil adds greatly to their value. 

HyatPs researches on the Polyzoa of fresh water^ on the 
sponges of North America^ and upon the Mollusca of fresh 
water and of the land are worthy of notice, but his most im- 
portant works are those that treat of the fossil cephalopods. 
These organisms held the foremost place in his mind throughout 
the whole period of his scientific activity, and they afforded the 
material for most of his published memoirs. . These memoirs 
won for him distinction among zoologists and paleontologists, 
and upon them his fame must rest. It is estimated that there 
are some twenty-five hundred species of Nautiloids and some 
five thousand species of Ammonoids, and Hyatt became familiar 
with most of those that are contained in the museums of Europe 
and North America. He discarded much of the established 
classification and established many new genera, which were 
more accurately defined than had been customary. This reforma- 
tion excited opposition, but he lived to see it prevail. The brill- 
iant work of a younger generation of paleontologists who ac- 
knowledge him as one of their great masters and leaders is the 
best proof of Ms success. 

If this catalogue of his works conveys the impression that 
they lack unity, and that they were not inspired by any broad 
central principle, I regret this exceedingly. Few naturalists who 
have carried on researches in many fields for xiiany years have 
been actuated, as Hyatt was from beginning to end, by a single 
motive, which has inspired and directed all they have undertaken 
and has never been absent from their minds for an instant of 
their working hours. Hyatt was accustomed to speak of his 
own guiding motive as the ^^old-age theory. No account of his 
life is complete without a statement regarding this doctrine, 
which exercised a great influence over all his work; yet I must 
admit that I do not understand it. 
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A life-long friend, wlio his fellow-student in the early 
days at Cambridge, gives this account of its inception: have 

always believed/^ he says, ‘hhat HyatCs studies of the features 
attending old age, and ultimately his theory of acceleration and 
retardation, received its first impulse from a graphic lecture 
given by Agassiz on the ammonites of the Jura. 

^^In the upper beds of the Jura, as is well known, the ammon- 
ites assume bizarre forms, the whorls becoming uncoiled, free, and 
variously turned. In this lecture Agassiz, by way of metaphor, 
compared the appearance of these ammonites to the contortions 
and death-struggles preceding the extinction of the group. In 
referring to these curious forms, ^It is,"" said he, ^as if the con- 
tortions of death were an idea on which the forms of life were 
buiie 

xAs is well knovm, x4gassiz regarded a species as an idea in the 
creative mind, independent of and superior to its manifestation 
in material beings. The conception of the mutability of species 
was demanding the consideration of thoughtful men at this 
time, and the publication of Darwin^s Origin of Species was 
almost simultaneous with the publication of Agassizes Essay on 
Cdassitication, which we are told that Hyatt learned by heart. 

Hyatt was influenced, as were his companions, by the new 
view, and he seems to have sought a compromise in the concep- 
tion that, while species change, a long series of species has a life 
cycle like that of an individual organism, passing from the 
infancy of its first appearance through childhood and adolescence 
to perfect manhood, to lapse into senility, ending in death or 
the end of the long series of species, which is no longer repre- 
sented by fossils in later formations. 

Hyatt believed that we have in the old-age theory an explana- 
tion of the way in which species arise and pass away — an account 
of the origin of species. 

In the case of the ammonites the well-known facts are these : 
The earliest forms are unornamented and their septa are simple. 
They are followed in geological succession by forms tliat are 
ornamented with spines and tubercles, with their septa folded 
and frilled in a way that gives to us a keen sense of their 
elegance and grace. In still more recent forms all these graceful 
and elegant features reach their highest perfection. In still 
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later forms the spines and tubercles and ornaments gradually 
disappear, the frills and folds in the septa become reduced, and 
there is a return to the primitive simplicity of the group, to- 
gether with loss of symmetry and the appearance of abnormality 
and distortion. 

Hyatt interpreted this remarkable history as a life cycle, con- 
sisting of infancy, childhood, manhood, and old age, ending in 
death or the extermination of the group of ammonites. It Avas 
in no figurative Avay that Hyatt illustrated the history of the 
ammonites by the life of an individual organism. He regarded 
it as an illustration of the great law according to which new 
species of living beings come into existence. As modern views 
of organic evolution prevailed, Hyatt made many modifications 
of the old-age theory in order to bring it into harmony with the 
progress of knowledge. I have studied his more recent writings 
upon the subject with all the diligence that my great respect 
and admiration for him demanded, I have listened attentively 
when he has discussed his views in public, and I have had many 
private talks with him about them, but I do not understand 
them. 

As a man, Idyatt was dignified, courteous, kindly, and ap- 
proachable, making no distinction of persons. He retained to 
the end the love and admiration of the companions of his student 
days. His patience and persistency in overcoming opposition 
and in scientific research were as great as they well could bo. 
He met adverse criticism with unruffled calmness and good 
nature. Incivility and discourtesy he met with astonishment, 
but without rancor. He gave just cause of offense to no one. 
Haturally gentle, he yet stood firmly for justice and right, in 
peace as well as in war, and he was always ready to do battle 
in a righteous cause when friendship called for action. 


321 



NATIONAL ACADEAIY OF SCIENCES. 


BIBLIOGKAPHY. 

18f)4- Beatricca Jiodulosa. Proc. Boston Soc. Nat. Hist., Vol. X, p. 10. 
Shells of Cephalopods. I7)id., p. 24. 

Observations on Polys^oa: Suborder Pbylactoljemata. Com- 
munications read before the Essex Institute. Salem, Vol. IV, 
pp. 197-228, with 9 plates. 

1860. The Agreement between the different Periods in the Life of the 
Individual Shell and the Collective Life of the Tetra- 
branchiate Cephalopods. Proc. Boston Soc. Nat. Hist., Vol. 
X, pp. 302-3. 

1800-'07. Fresh-water Sponges. Proc. Essex Inst., Salem, Vol. V, 
p. 59. 

The Temperature of Caves and Wells. I'bkL, p. 84. 

The Affinities of the Beatricea. Hid., p. 187. 

Observations on Polyzoa : Suborder Phylactohiemata. Com'^ 
munications of the Essex Inst., Vol. V, pp. 97-112, 145-lGO, 
193-232. 

1808. On the Absence of Distinct Marks of Glacial Action in Alaska. 

Proc. Boston Soc. Nat. Hist, Vol. XII, pp. 149-150. 

The Development of the Nautiloids. Hid., p. 217. 

The Moss-animals or Fresh-water Polyzoa. Amer. Nat, Vol. T, 
pp. 57-64, 131-136, 180-186. 3 plates. 

1868-1871. Editor American Naturalist. 

1809. Bock Ruins (Niagara Palls). Amer. Nat, Vol. II, pp. 77-85. 
The Animal Nature of Sponges. Hid., pp. 101-102. 

Sponges. Hid., pp. 303-306. 

The Chasms of the Colorado. Hid., pp. 359-365, 2 plates. 

1870. Raised Beach on Marblehead Neck. Bull. Essex Institute, Vol. 

II, p. 111. 

On a Disintegrating Rock at Salem, Mass. Proc. Essex Inst., 
Vol. VI, pp. 51-52. 

On Mr. Morse’s Classification of the Braehiopods. rro(\ Bos- 
ton Soc. Nat Hist, Vol. XIII, p. 417. 

On Reversions among the Ammonites. Hid., Vol. XIV, i)p. 
22-43. 

Some Geological Features in the Vicinity of Salem, Mass. 
Hid., pp. 91-92. 

1871. On Atlantic Shore Changes. Hid., pi). 122-123. 

Afllnities of the Braehiopods and Polyzoa. Hid., pp. 136-137. 

On Natural Selection. JMd., pp. 146-148. 

Report as Custodian for 1871. IMd., pp. 207-214. 

Catalogue of the Ornithological Collection of the Boston Society 
of Natural History. I^art I. Hid., pp. 237-253. 


322 



ALPHEUS HA'ATT. 


Embryolog^^ and Development of the Shells of the Ammonoids 
and Nautiloids. IMd., pp. 390-399, 

Modern Ideas of Derivation. Ainer. Nat., Vol. IV, pp. 230-237. 
On Atlantic Shore Changes. IMd., Vol. V, pp. 182-183. 

The Position of the Brachiopods. Ihid., pp. 310-311. 

On the Geological Survey of Essex County. Bull. Essex Insti- 
tute, Vol. Ill, pp. 49-53. 

1872. The Non-Beversionary series of the Liparoceratidie, and Re- 

marks upon the series of the Allied Family Dactyloida>. 
Proc. Boston Soc. Nat. Hist., Vol. XV, pp. 4-21. 

1873. Evolution of the Arietidse. IMd., Vol. XVI, pp. 167-170. 

1874. Custodian’s Report. IMd,, Vol. XVII, pp. 1-11. 

Genetic Relations of the Angulatidse. pp. 15-23. 

Appendix to Communications on Reversions among Ammonites. 

pp. 23-28. 

Appendix to Communication on “The Non-Reversionary series 
of the Liparoceratidfe,” etc. Itld., pp. 29-33. 

Note on Aptenodytes patagonica Forst. JMch, p. 94. 

Ascidian Larvse. md., p. 130. 

On the Hollow-fibred Homy Sponges. II) id,, pp. 204-205. 
Remarks on two New Genera of Ammonites, Agassiceras and 
Oxynoticeras. Ibid., pp. 225-235. 

Abstract of a Memoir on the “Biological Relations of the Juras- 
sic Ammonites.” Ibid., pp. 236-241. 

1875. The Jurassic and Cretaceous Ammonites collected in South 

America by Prof. James Orton, with an appendix upon the 
Cretaceous Ammonites of Professor Hartt’s Collection. Ibid.. 
pp. 365-372. 

Custodiaifs Rei)ort. Ibid., Vol. XVIII, pp. 1-14. 

1870. Remarks on the Porphyries of Marblehead. Ibid., pp. 220-224. 

Abstract in Am. Nat, Vol. XIV, p. 189. Am. Jour. Sc!., 3d 
series, Vol. XT, p. 495. 

Custodian’s Report. Proc. Boston Soc. Nat Hist., Vol. XVIII, 
pp. 332-344. 

Genetic Relations of Stepheiio(‘eras. Ibid., pp. 3G0-400. 
Embryology of Sponges. Ibid., Vol. XIX, pp. 12-17. 

1877. Custodian’s Report Ibid., pp. 180-192. 

1879. Custodian’s Report. Ibid., Vol. XX, pp. 244-257. 

1880. Custodian’s Report Ibid., Vol. XXI, pp. 1-14. 

Moulting of the Lobster IIomaruH americanus. Ibid., pp. 83-00. 

1881. Custodian’s Report Ibid., p. 175. 

Malformation of Lobster-claws. Ibid., p. 278. 

1882. Annual Report as Curator. Ibid., Vol. XXII, pp. l-io. 
Transformations of Plaiiorbis at 8teinheim, with Remarks 

the Effects of Gravity upon the l^orms of Shells and Ani- 
mals. Am. Nat, Vol. XVI,, pp. 441-453. 


323 



NATIONAL ACADEMA" OF SCIENCES. 


1885. Genera of Fossil Gephalopods. Proc. Boston Soc. Nat Hist., 

Vol. XXII, pp. 253-338. 

Report as Curator. IMd., pp. 339-353. 

1S84. The Larval Theory of the Origin of Cellular Tissue. Am. Nat., 
Vol. XVIII, pp. 460-464. 

The Protoconch of Cephalopoda. Ihid., pp. 919-920. 

Larval Theory of the Origin of Cellular Tissues. Proc. Boston 
Soc. Nat Hist, Vol. XXIII, pp. 45-163. 

Remarks on the Statoblasts of Chalinula arhuscula. Proc. 

Boston Soc. Nat Hist, IVid., p. 214. 

Expedition to Newfoundland. 75 id., pp. 315-319. 

1886. Remarks on the Life of Miss Lucretia Crocker. pp. 330- 

333. 

1887. On Primitive Forms of Cephalopods. Am. Nat, Vol. XXI. pp. 

64-66. 

Values in Classification of the Stages of Growth and Declint, 
with Propositions for a new Nomenclature. Proc. Boston 
Soc. Nat Hist, Vol. XXIII, pp. 396-408. 

1888. Abstract of the Preceding Paper. Am. Nat, Vol. XXII, pp. 

872-884. 

Sketch of the Life and Services to Science of Prof. Spencer F. 
Baird. Proc. Boston Soc. Nat Hist, Vol. XXITI, pp. 558- 
565. 

Report on Museum. /5id., Vol. XXIV, pp. 1-11. 

Evolution of the Faunas of the Lower Lias, /htd., pp. 17-31. 
The Taconic at Boston. Amer. Geol., Vol. II, p. 137. 

1889. Genesis of the Arietidae. Smithsonian Contrib. No. 673, 1889. 

Mem, Mus. Comp. Zool., Vol. XVI, No. 3. 

Report on the Museum. Proc. Boston Soc. Nat. ^ist, Vol. 

XXIV, pp. 243-254. 

1890. Guides for Science Teaching, No. VIII (Invertebrates). Bos- 

ton : D. C. Heath & Co., 1890. 

Report on the Museum, Proc. Boston Soc. Nat. Hist, Vol. 

XXV, pp. 1-19. 

1891. Carboniferous Cephalopods. Geol. Surv. Texas, 2d Ann. Rep., 

pp. 329-356; 36 figures. 

Report of the Curator. Proc. Boston Soc. Nat Hist., Vol. 
XXV, pp. 269-283. 

1892. Remarks on the Pinnidae. Und,, pp. 335-346. 

Report of the Curator. IMd., pp. 425-445. 

The Terms of Bioplakology. Zool. Anzeiger. Nos. 42(5-427, 

pp. 1-12. 

Jura and Trias at Taylorsville, California. Geol. Soc. Amer., 
Bull, iii, pp. 395-412. Abstract : Amer. Nat., Vol. XXVII, pp. 
470-471. Amer. Geol., Vol. X, 1892, p. 183. Amer. Jour. 
Sci., 3d series, 1893, Vol. XLIV, p. 330. 

324 



ALPHBUS HYATT. 


189::>. Bemerkungen zti Schulze's System eiiier descriptive Termiu- 
ologie, Biol, Centralblatt. Bd. XIII, Xr. 15 u. 16, pp. 504- 
511. 

Phylogeny of an Acquired Characteristic. Am. Xat., Yol. 27, 
pp. 865-877 ; 8 figures. 

Carboniferous Cephalopods. Second paper. Texas Geol. 

Surv.. 4th Ann. Kept., pp. :379-474. 

Bioplastology and the Related Branches of Biologic Research. 
Proc. Boston Soc. Xat. Hist, Vol. XXTI, pp. 59-125. 

1894. Report of the Curator. Ibid., pp. 127-137. 

Phylogeny of an Acquired Characteristic. Proc. Amer. Phil. 

Soc., Vol. XXXII, pp. 349-640; plates 1-14. 

Remarks on Schulze’s System of Descriptive Terms. Am. 
Xat, Vol. XXVIII, pp. 369-379. 

Trias and Jura in the Western States. Bull. Geol. Soc. Amer., 
Vol. V, pp. 395-434. Abstract: Amer. Jour. Sci., 3d series, 
Vol. XLVII, 1894, pp. 142-143. Amer. Geol., Vol. XIII, 1894, 
p. 148. 

The Fauna of Tucomcari. Amer. Geol., Vpl. XI, p. 281. 

1895. Report of the Curator. Proc. Boston Soc. Xat. Hist., Vol. 

XXVI, pp. 275-290, 505-522. 

Remarks on the Genus Xano Clarke. Amer. Geol., Vol. XVI, 
pp. 1-12 ; plate i. 

1896. Report on the Mesozoic Fossil (Alaska). U. S. Geol. Surv., 

17th Ann. Kept, Part I, pp. 907-908. 

Iteport of the Curator. Proc. Boston Soc. Xat. Hist, Vol. 

XXVII, pp. 107-117. 

Mr. Bouv6's Services in the Society since 1870. Jbfd., pp. 227- 
235. 

Lost Characteristics. Am. Xat, Vol. XXX, x>P- 9-17. 
Terminology proposed for Description of the Shell in the 
Pelycipods. Abstract : Proc. Amer. Assoc. Adv. Sci., Vol. 

XLIV, pp. 145-148. 

liSi)9. Some Governing Factors usually neglected in Biological Investi- 
gations. Biol. Lectures at the Marine Biol. Lab. of Wood’s 
Holl, 1899, pp. 127-156. 

1901. Report of the Curator. Proc. Boston Soc. Nat Hist, Vol. 

XXIX, pp. 1-14. 

Report of the Curator, /bid., pp. 223-233. 

Report of the Curator, /bid., pp. 347-358. 

1903. Pseudoceratites of the Cretaceous. Edited by T, W. Stanton. 

U. S. Geol. Surv., Mon., Vol. 44, 351 pp. ; 47 plates. 

1905. The Triassie Cephalo])od Genera of America. [With James 
PeiTin Smith.] U. S. Geol. Surv., Professional Paper No. 40, 
304 pp., 85 plates ; 1 figure. 


325 








NATIONAL ACADEMY OF SCIENCES 

BIOGRAPHICAL MEMOIRS 

PART OF VOLUME VI 


BIOGRAPHICAL MEMOIR 


OP 

JOSEPH LOVERING 

1813-1892 


EDITED BY 

B. OSGOOD PEIRCE 


Read Before the National Academy of Sciences 
November 18, 1908 


CITY OF WASHINGTON 

PUBLISHED BY THE NATIONAL ACADEMY OF SCIENCES 

March, 1909 



NATIONAL ACADEMY OF SCIENCES. 


Of the biographical memoirs which are to be inclnded 
V”olume VT^ the following have already been issued: 

Pages. 

1- 24: John Strong Newberry Charles A. White 

25- 55: Clarence King S. P. Emmons 

57- TO: Charles Emerson Beecher Wm. H. Dali 

71- 80: George Perkins Marsh W. M. Davis 

81- 92: John Rodgers Asaph Hall 

93-107 : Pairman Rogers E. P. Smith 

109-117 : William A. Rogers Arthur Searle 

119-14G: Samuel Lewis Penfield H. L. Wells 

147-218: Joseph Le Conte E. W. Hilgard 

219-239: Lewis Henry ^Morgan W. H. Holmes 

241-309: Asaph Hall G. W. Hill 

311-325: Alpheus Hyatt W. K. Brooks 


WASHINGTOJy, D. C. 

JUDD & DETWEIUEB, INC., PRINTrcUH. 

1909. 



BIOGRAPHICAL MEMOIR OF JOSEPH LOVERING * 


Prof. Joseph Loverihg was born at Charlestown, Massachu- 
setts, December 25, 1813, and received his early education in the 
public schools of that place. His father, a subordinate town 
officer, was a member of the Unitarian church then under the 
pastoral care of the Eev. James Walker, who afterward became 
a professor in Harvard College, and eventually the President of 
Harvard University. At school young Lovering proved himself 
an apt and diligent scholar, and this brought him under the 
notice of Dr. Walker, who employed him as reader, and soon 
saw in the lad such unusual promise that he urged him to fit 
himself to enter college, and not only aided the boy with per- 
sonal instruction, but advanced the money necessary to pay his 
college expenses. In 1830 Lovering entered the sophomore 
class at Harvard, and was graduated in 1833. In his academic 
course he soon distinguished himself. Prof. Andrew Preston 
Peabod}^, who was his instructor in astronomy, said that Lover- 
ing was one of the three or four students on whom he relied to 
do credit to the class in the public oral examination held at the 
end of the term. With a few of his fellows. Lovering studied 
Hebrew also with Dr. Peabody, and made a deep impression on 
Ids teacher, who afterward spoke with admiration o£ his dili- 
gence, promptness, and accuracy. Lovering stood fourth in a 
class which furnished six professors to Harvard and four to 
other institutions. At commencement he delivered the Latin 
salutatory oration, and three years later, when, according to 
the fashion of the time, the members of his class were entitled 
to receive the Master’s degree, he gave the valedictory oration. 

During the first year after graduation he taught a small pri- 
vate school in Charlestown, but in the autumn of 1834 he en- 
tered the Divinity School at Cambridge, with the intention of 
preparing himself for the ministry. He remained in the school 

* Compiled from tlae addresses made by Prof. J. F. Cooke, President 
Eliot, Rev. Dr. A. P- Peabody, and others at the meeting of the 
American Academy of Arts and Sciences, Boston, held' in commem- 
oration of the life and services of Professor Lovering. 
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for two years. During a part of 1834-5 he assisted Prof. Benja- 
min Peirce in the instructioiL of the college classes in mathe- 
matics, and in 1835-6 added to this work the duties of proctor, 
and much of the time conducted both the morning and the even- 
ing services in the College Chapel, in place of the regularly ap- 
pointed clergyman. In 1836 Lovering seems to have given up 
deliiiitely his purpose of becoming a preacher, and in the autumn 
of that year he became tutor in mathematics and lecturer in 
natural philosophy in Harvard College, taking the work of 
Prof. John Farrar, whose failing health had led him to resign. 
In 1838 he finally succeeded Professor Farrar as Hollis Professor 
of Mathematics and Natural Philosophy. 

The active duties of this office Professor Lovering discharged 
without assistance for the unprecedented term of fifty years, 
and on resigning in 1888 he was appointed by the Corporation 
of the University ^TPollis Professor Emeritus/^ so that he con- 
tinued his connection with Harvard College until his death, in 
1892, put an end to a service of fifty-eight years. 

Professor Farrar had a very high reputation for eloquence, 
and it must have been a severe ordeal to the young man to at- 
tempt to fill the place of such a brilliant lecturer as Farrar had 
been. The event showed, however, that, although he did his 
work in a very different way, Lovering^s instruction was no less 
effective than that of his celebrated and popular predecessor. 
From the very first his success was unmistakable, and, in the 
estimation of the New England college world, he soon came to 
hold a prominent place in the rank of lecturers on physics and 
astronomy. 

At the beginning of Lovering’s career as professor the Lyceum 
was still an educational institution, and much of his reputation 
was won on the public platform. At different times, beginning 
in 1840, he delivered nine courses of twelve lectures each before 
the Lowell Institute, and these were extremely popular. He had 
great clearness of thought and singular definiteness and felicity 
of expression. He was apt in illustration, and a quiet humor 
often enlivened what would have been otherwise a dry demon- 
stration. He gave most careful attention to the mechanical 
preparation of his lectures, and his experiments rarely failed of 
success. Besides his regular college lectures, during term time 
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always one and usually two a week for a long period of years^ 
and the lectures at the Lowell Institute above referred to. Pro- 
fessor Lovering gave shorter courses at the Smithsonian Institu- 
tion in Washington, the Peabody Institute of Baltimore, and 
the Charitable Mechanics^ Institution of Boston, and one or more 
lectures in many towns and cities of New England. 

Prof. Josiah Parsons Cooke, who was himself one of the very 
best popular lecturers on science of the last generation, said after 
Professor Lovering’s death : 

^^He was one of the best lecturers I have ever known, and I 
have known the greatest masters of my time. He may not have 
had the imagination of Faraday or the grace of Dumas, but bis 
lectures were instructive in the highest degree. The chief 
sources of his power are not far to seek. In the first place, he 
had the great art of bringing his reavsoning and his illustrations 
to the intellectual level of his hearers, without belittling liis sul)- 
ject. He was a popular lecturer in the very best sense. He did 
not commit the common error of seeking to gain attention 
through trivialities, or of attempting to appear learned by using 
technical terms ; but he sought to raise his audience from their 
lower plane to his level, and he succeeded to a wonderful extent. 
Again, he had remarkable clearness of statement, and he gained 
this in the only way it can be gained, by seeking definiteness of 
conception. lie did not trust to the inspiration of the moment 
to make a difficulty, however familiar to him, intelligible to 
others; but he laboriously studied every subject he taught until 
he had a firm grasp of all the concepts, and then the stream was 
clear because the spring was clear. Lastly, Mr. Lovering had, 
to a greater degree than T have ever known, the power of looking 
at physical problems from different sides, and seeing them in 
all their aspects. This gave him great fertility in illustration, 
and often enabled him to present a subject from a point of view 
wholly unexpected even by adepts in the science. 

^‘^The wonderful clearness and elegance of exposition so con- 
spicuous in Professor Lovering’s ' lectures appeared also in his 
monographs and popular essays on scientific subjects. These 
are very numerous, and are models of scientific style. 

"^^Besides their intrinsic value as the literary work of a very 
successful teacher, they are valuable material for the history of 
science. Professor Lovering’s long career covers a period of 
wonderful development in all departments of physics, not sim- 
ply in the discovery of new facts, but also in the change of aspect 
under which the old facts are regarded. He was a broad scholar, 
not only familiar with the past history of every branch of hia 
subject, but also accustomed to look at facts from all sides/’ 
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As miglit have been expected from the character and the direc- 
tion of his scientific work, Professor Lovering had marked ex- 
ecutive ability, and, during the long period when he was Kegent 
of Harvard College, then the second executive officer, he was in 
the highest degree methodical, accurate, and just. When the 
Jefferson Physical Laboratory was opened in 1884, Professor 
Levering carried to it the very large and valuable collection of 
lecture apparatus which he had gradually accumulated during 
his long period of service as Hollis Professor. He took great 
pleasure and a just pride in this. When he entered upon his 
office there was already in the possession of his department a 
considerable number of philosophical instruments, some of 
which had a real historical interest, but they did not meet the 
requirements of a more modern science. Only a small annual 
appropriation could be obtained for the expenses of his lectures ; 
but by carefully husbanding the resources, and doing all the 
mechanical work with his own hands, he was able from time to 
time not only to purchase the indispensable articles, but also to 
procure many novelties as they appeared. Pie judiciously used 
his large laiowledge and judgment in the original selection, and 
])y constant watchfulness prevented the apparatus from deterio- 
rating, and thus during his long term of service he brought to- 
gether one of the most complete cabinets of physical apparatus 
in this country. Nothing delighted him more than some new 
mode of illustrating a recondite principle in a striking way, and 
every year, at the meeting of the old Scientific Club of 0am- 
bridge, he would delight his associates also by bringing forward 
and explaining some such piece of apparatus, and he rose to the 
highest point of enthusiasm when he made it to appear that the 
paradoxes of science were no paradoxes at all, but the necessary 
unfoldings of fundamental law^. ' 

In speaking of Professor Lovering^s services to Harvard Col- 
lege, President Eliot once said: 

^Tro lessor Lovering’s life seems to me to be better character- 
ized by the word fidelity than by any other. He was just as 
faithful in the least things as in the greatest. Whatever work 
he undertook, he did thoroughly and steadily, although it might 
he uninteresting, mecbanical, or really unsuitable for one of his 
station and powers. 
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^^For twelve years, from 1857 to 1869, lie was Eegent of the 
college. That officer kept the records of absences and of the 
marks received by the students at their recitations. With his 
own hand Professor Tiovering entered the absences and the 
marks in the record hooks, kept watch on the absences of every 
student in college, considered excuses, and reported delinquents 
to the faculty week by week. The Eegent exercised discretion, 
and needed good judgment; but far the greater part of his time 
was devoted to accurate, patient clerical work. He was in his 
office three days of the week for two hours each day, and his 
compensation was five hundred dollars a year. I mention these 
details because they perfectly illustrate a quality in Professor 
Lovering which the men of a younger generation may well imi- 
tate — a capacity for assiduous routine labor. Every great schol- 
arly achievement is accomplished by just such faithful industry. 
An inspiration is a momentary flash ; a high purpose has an in- 
stant of formation; but inspiration and purpose have to be 
wrought out through years of unremitting labor. 

have always admired in Professor Lovering the mixture of 
conservatism with openness of mind. His natural conservatism 
was modified by a true scientific candor. Change for its own 
sake he never desired; but he could be convinced by experience 
til at a given change was an improvement. He held to the opin- 
ions and practices which he had adopted before he was forty 
years old; but his mind was also open to new projects. When 
the rapid expansion of Harvard University began in 1866, just 
after the close of the Civil War, Professor Lovering was already 
fifty-three years old and had been thirty years in the college ser- 
vice. When 1 was elected President he was fifty-six — a time of 
life at whieli many men become impatient of changes which 
seriously aficed their own habits of work. Tet Professor Lover- 
ing welcomed the project of moving the entire physical estab- 
lishment from its narrow quarters in University Hall to larger 
rooms in Harvard Hall. He personally arranged the lower floor 
of PTarvard liall to receive the Department of Physics and was 
highly content with the new accommodations of the department 
when the transfer was coinpleted in 1870. But the department 
grew apace and the great gift of Mr. T. Jefferson Coolidge for 
tile construction of a new physical laboratory made it possible to 
provide the department with larger quarters still and opened the 
way to a great increase both of the teaching and of the investiga- 
tion which it carried on. At the age of seventy-one Professor 
Lovering entered heartily into this large undertaking, brought to 
it a flexible and fertile mind, moved again from Harvard Hall 
to the Jefferson Physical Laboratory, and was glad to be ap- 
pointed the first director of that ample establishment.^^ 
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Besides his uninterrupted work for the college, Professor 
Lovering discharged other executive duties in which he exhibited 
his usual faithfulness and good judgment. From 1854 to 1873 
he was the Permanent Secretary of the American Association 
for the Advancement of Science — an office which requires an 
unusual amount of executive skill, besides tact and affability. 
On- the Permanent Secretary devolve the arrangements for the 
annual meeting, the collection and disbursement of the funds, 
and the publication of the yearly volume of Proceedings. It is 
all important that he should commend the Association to the 
successive communities where it meets, and commend himself 
to the local committees. All this service Professor Lovering 
rendered with great success, and carried the society through the 
disintegrating period of the Civil War, when its continued life 
seemed impossible, and so skillfully managed its finances as not 
only to print a volume of Proceedings every year, but also to 
leave in the treasury at the end of his term of office a valuable 
stock of publications and a goodly cash balance. On resigning 
this office, Mr. Lovering was elected President of the Associa- 
tion, and served as such at the Portland meeting of 1873. Both 
his reception and his retiring addresses were admirabki in 
thought as well as in spirit, and are excellent examples of the 
best use of idealism in science. 

In the first of these he said: ^^It is impossible for the man of 
science to serve two masters, the Kingdom of Nature and Mam- 
mon. It is a dangerous thing for him to be thinking of tlK‘ 
utility of his discoveries, or of the pecuniary profit which may 
be made out of them.’^ And in the second he adds : ^^Seienco is 
not destructive, but progressive; while its theories change, the 
facts remain. Its generalizations are widening and deepening 
from age to age. We may extend to all the theories of physical 
science the remark of Grote which Challis quotes in favor of his 
own: 'Its fruitfulness is its correctibility,^ Instead of being dis- 
heartened by difficulties, the true man of science will congratu- 
late himself, in the words of Vauvenargues, that he lives in a 
world fertile in obstacles. Immortality would be no boon if 
there were not something left to discover, as well as to love.^^ 

Professor Lovering was also for some years on^ of the trustees 
of the Tyndall Fund for the endowment of research in physics, 
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and during the last few years of his life he was one of the trus- 
tees of the Peabody Museum of American Archaeology and Eth- 
nology. 

He was elected a fellow of the American Academy of Arts 
and Sciences at Boston in 1839, and he served this society in 
various subordinate positions for thirty- three years, and as Pres- 
ident during the last twelve years of his life. He became a 
member of the National Academy of Sciences in 1873, and was 
also a member of the American Philosophical Society of Phila- 
delphia, of the California Academy of Sciences, and of the Buf- 
falo Historical Society. In 1879 he received from his Alma 
iVlater tlie degree of Doctor of Laws. 

Professor Lovering was not a writer of books, but he was an 
editor of very large experience. He was co-editor with Prof. 
Benjamin Peirce of the ‘^^Camb ridge Miscellany of Mathematics, 
Physics, and Astronomy, published at Cambridge in 1842 and 
1843, and devoted to pure and applied mathematics. He edited 
fifteen volumes of the Proceedings of the American Association 
for the AdvancemPcnt of Science, also six volumes of the Memoirs 
and three volumes of the Proceedings of this Academy, and ear- 
lier, in 1842, a new edition of Farrar’s Electricity and Mag- 
iK‘iisin. ]n 1873, as has been said, he was the President for the 
year of the American Association, and in his reception address 
at Portland he said: ^^Few of us can aspire to the honor of being 
discoverers of the laws of nature in the highest sense of that 
phrase. But no one, however humble his capacities, or however 
limited his opportunities, who labors for vsciencc, will fail to ad- 
vance it.^^ This well expresses the attitude of Lovering toward 
his profession. Tie was not a born investigator, but one whose 
path in life was determined by force of circumstances, rather 
than by natural predilections. He was primarily a scholar, and 
the great service which he rendered to science was that of a 
scholar and a teacher, and not that of an experimenter. 

But although Professor Lovering seems to have had little in- 
clinaiion to undertake original experimental investigation in 
physics, he did a very large amount of work in observing and 
correlating facts. He was associated with the late Prof. Wil- 
liam 0. Bond in the management of the primitive astronomical 
observatory first located at Cambridge in the dwelling-house 
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still remaining on the corner of Quincy and Harvard streets, 
and there took part in that concerted onset on the problem of 
the earth^s magnetism instituted by Humboldt and Gauss, and 
continued throughout the British Empire for several years under 
the direction of the Royal Society of London. An appeal vras 
made to various academies and men of science in this country to 
co-operate in the "work, and the appeal was responded to by the 
Magnetic Observatory at Philadelphia under the care of the late 
Professor Bache, and bi'" the American Academy of Arts and 
Sciences in Boston, which supplied the Cambridge Observatory 
with the requisite instruments. The plan of the Royal Society 
involved, besides frequent regular daily observations, an almost 
continuous watch on the magnetic needle during one day of each 
month. On these days, called term days, observations were made 
every five minutes on three different instruments, day and night. 
The chief burden of all this work fell on Professor Lovering, 
although he was greatly assisted, not only in the observations 
themselves, but also in their reduction and in the mathematical 
discussion of the results, by Professors Bond and Peirce and a. 
few competent undergraduates. Of these last, Thomas Hill, 
afterward President of Harvard College, and Benjamin A. 
Gould, the distinguished astronomer, deserve special mention. 

Professor Lovering’s experience in this famous magnetic cam- 
paign must have familiarized him with the magnetic disturb- 
ances accompanying the auroral discharge, and thus led him to 
discuss the mooted question of the periodicity of the aurora. 
His study of this problem was the most considerable work of his 
life. It involved the collating and discussing of an immense 
number of more or less indefinite observations, and the mere 
presentation of the result of his laborious investigation occupies 
350 quarto pages in the Memoirs of the American Academy of 
Arts and Sciences, new series, vol. x, part i. Professor Lover- 
ing clearly defined the secular periods of the aurora, and also 
showed that no apparent connection could he traced between 
the secular periodicity of the aurora and the secular changes of 
the earth^s magnetism, the periods of sun-spots, fire-balls, or 
earthquakes, or any other secular changes with which the aurora 
had been associated by various physicists. As he writes in this 
memoir, ^^A lesson of caution against hasty conclusions on sub- 
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jeets of such complexity may be drawn from the fact that 
whei^eas Bone fayored the conclusion that the aurora goes hand 
in hand with the earthquake, and whereas Wolf liad decided, 
tliougii from data afterward acknowledged to be insufficient, 
that years rich in sun-spots corresponded to years rich in earth- 
quakes, Kluge, from a more searching examination and the use 
of larger materials, finds a periodicity for earthquakes as long 
as that which governs the sun-spots and magnetic disturbances, 
but with maxima and minima reversed/^ We quote this as an 
indication of our colleague's judgment and caution in the dis- 
cussion of obseryations, and although the investigation did not 
lead to the discovery of unsuspected relations, yet the negative 
results reached were of the greatest importance, and the memoir 
just referred to may l)e quoted as an example of great thorough- 
ness ill the collection of materials, and of remarkable freedom 
from bias in the discussion of results. 

Between 1867 and 1876 Professor Lovering was connected 
witli the United States Coast Survey, and had charge of the com- 
putations for determining differences of longitude in the United 
States, and across the Atlantic Ocean, by means of the land and 
cable lines of telegraph. The most important and interesting 
portion of the work which he did in this connection is discussed 
in a paper ^Un the Determination of Transatlantic Longitudes 
by means of the Telegraphic Cal)les,^^ published in the Memoirs 
of the Amc^rican Academy of Arts and Sciences, new scries, vol. 
IX, 1867, Pt. 2, pp. 437-477. 

Professor Lovering was pre-eminently a social man, and any 
notice' of him would be incomplete that did not allude to this 
genial phase of his character. He was one of the few men who 
could hold his opinions and maintain his position without per- 
sonal ’animosity or unfriendly feeling, could favor without parti- 
zansliip, could oppose without bitterness. He never would quar- 
rel, and, as he once said, it takes two to make a quarrel and the 
other man only counts one. Besides a frank cordiality and 
kincllinoss of greeting which made him very accessible, he had 
a fund of dry humor, which not only enlivened intercourse, but 
often gave force to an argument. Hot nnfrequently in meetings 
of the college faculty he would turn a stupid debate,- and exhibit 
a question in its real absurdity, by a witty remark. There was 
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also a straightforwardness^ integrity, and truthfulness about his 
intercourse which inspired confidence and warmly attached him 
to his friends. He was perfectly just and singularly free from 
bias, and in any question involving rectitude or faithfulness you 
could always count on him. He was faithful to every duty, and 
conscientiously discharged every obligation. He rarely, if ever, 
missed an appointment, and whatever he undertook, however 
unimportant, he did with all his might. 

Besides attending and keeping up the spirit of the Cambridge 
Scientific Club, of which he was one of the original members, he 
was uniformly present at the meetings of the Thursday Evening 
Club in Boston, and often contributed to its Proceedings. He 
very greatly enjoyed these meetings, and his communications 
were always esteemed by the members. He had the happy faculty 
of popularizing a subject without degrading it. He could pre- 
sent a problem so that his audience could follow as far as he led, 
and understand why he did not attempt to lead them further. 
His discourse was always free from trivialities or redundances, 
and his hearers could appreciate the grandeur of the mountain 
all the better because they had not made a fruitless attempt to 
climb it. 

It was a very fitting tribute to Professor Lovering's warm 
social nature that at the close of his active duties, in 1888, a 
banquet should be held in honor of his fifty years' service. It 
was the spontaneous offering of classmates, associates, pnpils, 
and friends, and it afforded him the highest satisfaction. 

Professor Lovering was married in 1844 to Sarah Gray Hawes, 
of Boston, and at his death his wife, with two sons and two 
daughters, survived him. After retiring from active work, he 
passed four serene and happy years. On several occasions he 
said to a colleague : ^^You don't Imow what a pleasure it is to be 
relieved from stated duties, and to have full command of your 
time. I have plenty to do, and never have an idle moment." 
Through great prudence and thrift he had laid aside a sufficient 
competency to relieve him from all pecuniary anxieties, and his 
friends had hoped that he might long pass the full term of four- 
score years. His wonderful vitality and singular immunity from 
disease encouraged this hope; hut it was not to be. A severe 
cold, followed by influenza, weakened the heart, and the end 
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came in the early morning of January 18, 1892. He died peace- 
fully and without pain. 

The following catalogue of Professor Lovering’s publications 
has been prepared in the office of the Home Secretary of the 
IsTational Academy of Sciences. It is based on a list of titles 
given in the College Class-book entitled ‘^^Memorials of the Class 
of 1833 of Harvard College, prepared for the Piftieth Anniver- 
sary of their Graduation by the Class Secretary, Waldo Hig- 
ginson” : 

BIBLIOGRAPHY. 

Meteoric Observations made at Cambridge, Mass. American Jonrn. 

Sci., Vol. XXXV, 1830, pp. 323-328. 

On tbe Internal Equilibrium and Motion of Bodies. Cambridge Mis- 
cellany of Matb., Pbys., and Astron., No. I, 1842 (April), pp. 31-41. 
On the Application of Mathematical Analysis to Researches in the 
Physical Sciences. Cambridge Miscellany of Math., Phys., and 
Astron., No. II, 1842 (July), pp. 73-81. 

Encke’s Comet. Cambridge Miscellany of Math., Phys., and Astron., 
No. II, 1842 (July), pp. 82-02. 

The Divisibility of Matter. Cambridge Miscellany of Math., Phys., 
and Astron., No. IV, 1843 (January), pp. 169-182. 

An Account of the Magnetic Observations made at the Observatory 
of Harvard University, Cambridge. In Two Parts. Memoirs 
American Acad. Arts and Sciences, 2d ser., Vol. II, 1846, pp. 1-160. 
Report on Fresnel's Dioptric Apparatus for Lighthouses. By Benja- 
min Peirce and Joseph Lovering. Journ. Franklin Institute, Vol. 
XVIII, 1849, pp. 249-251. 

Guyot’s Physical Geography (Earth and Man). Christian Examiner, 
Vol. XLVII, 1849, pp. 96-106. 

The American Prime Meridian. American Journ. Sci., 2d ser., Vol. 
IX, 1850, pp. 184-198. 

The Aneroid Barometer. American Journ. Sci., 2d ser., Vol. IX, 1850, 
pp. 249-255. 

Thompson and Kaemtz on Meteorology. North American Review, 
Vol. LXXI, 1850, pp. 51-99. 

Melloiii's Researches on Radiant Heat American Almanac, 1860. 

On the Electro-dynamic Forces. Proc. American Assoc. Adv. Sci., 
Vol. II, 1850, pp. 278-282. 

On a Curious Phenomenon Relating to Vision. Proc. American Assoc. 

Adv. Sci., Vol. II, 1850, pp. 369-378. 

Baron Humboldt’s Cosmos. Christian Examiner, Vol. XLYIII, 1850, 
pp. 63-88. 

Elementary Works on Physical Science. North American Review, 
Vol, LXXII, 3.861, pp. 368-395. 
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Animal Electricity. American Almanac, 1851. 

Scepticism in Science. Christian Examiner, Vol. LI, 1851, pp. 209-250. 
Recent Discoveries in Astronomy. American Almanac, 1852. 

On the Causes of the Difference in the Strength of Ordinary Magnets 
and Electro-Magnets of the same Size and Shape. Proc. American 
Acad. Arts and Sciences, Vol. II, 1852, pp. 105-109, 

On the Law of Continuity. Proc. American Acad. Arts and Sciences, 
Vol. II, 1852, pp. 120-123. 

On the Aneroid Barometer. Proc. American Acad. Arts and Sciences, 
Vol. II, 1852, pp. 186-194. 

Electrical Experiment. Proc. American Acad. Arts and Sciences, Vol. 
II, 1852, pp. 251-252. 

On the Connection of Electricity with Tornadoes. Proc. American 
Acad. Arts and Sciences, Vol. II, 1852, pp. 293-294. 

On Coronae and Halos. Proc. American Acad. Arts and Sciences, Vol. 

II, 1852, pp. 302-304. 

Spiritual Mechanics. Christian Examiner, Vol. LV, 1853, pp. 1-21. 
Comets. Ameidcan Almanac, 1853. 

Atmospherical Electricity. American Almanac, 1854 and 1855. 

On a Singular Case of Interference in the Eye Itself. Proc. American 
Assoc. Adv. Sei., Vol. VII, 1856, pp. 23-24. 

On a Modification of SoleiFs Polarizing Apparatus. Proc. American 
Assoc. Adv. Sci., Vol. VII, 1856, pp. 24-28. 

Lightning and Lightning-Rods. American Almanac, 1856. 

On the Stereoscope. Proc. American Acad. Arts and Sciences, Vol. 

III, 1857, p. 22. 

Notice of the Death of John Earrar. Proc. American Acad. Arts and 
Sciences, Vol. Ill, 1857, pp. 38-39. 

On the Bioscope. Proc. American Acad. Arts and Sciences, Vol. Ill, 
1857, p. 106. 

Apparatus for Rapid Rotations. Proc. American Acad. Arts and 
Sciences, Vol. Ill, 1‘857, pp. 107-108. 

Shape of Luminous Spots in Solar Eclipses. Proc. American Acad. 

Arts and Sciences, Vol. Ill, 1857, pp. 160-161. 

Notice of the Death of Melloni. Proc. American Acad. Arts and 
Sciences, Vol. Ill, 1857, pp. 164-165. 

New Experiments and Modes of Illustrating the Laws of Light and 
Sound. Proc. American Acad. Arts and Sciences, Vol. Ill, 1857, 
pp. 169-172. 

Arago’s Opinion of Table-Moving. Proc. American Acad. Arts and 
Sciences, Vol. Ill, 3857, p. 187. 

On Motions of Rotation (FesseFs Gyroscope). Proc. American Acad. 

Arts and Sciences, Vol. Ill, 1857, pp. 206-210. 

Apparatus to Regulate the Electric Light (translation of the original 
description by M. J. Duhoseq). Proc. American Acad. Arts and 
Sciences, Vol. Ill, 1857, pp. 225-228. 
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Does tlie Mississippi River Fiow Up-hill? Proc. American Acad. Arts 
and Sciences, VoL III, 1857, pp. 229-233. 

Report of Hedgcock’s Quadrant. Proc. American Acad. Arts and 
Sciences, VoL III, 1857, pp. 383-385. 

Terrestrial Magnetism. American Almanac, 1857. 

On the Boomerang. Proc. American Acad. Arts and Sciences, VoL 
IV, 1858, p. 12. 

Report on Meteorological Observations. Proc. American Acad. Arts 
and Sciences, VoL IV, 1858, p. 32. 

On the Ocean Cable. Proc. American Acad. Ai*ts and Sciences, VoL 
IV, 1858, p. 79. 

On the Polarization of the Light of Comets. Proc. American Acad. 
Arts and Sciences, VoL IV, 1858, pp. 100-102. 

Report on the Polar Expedition of Dr. I. I. Hayes. Proc. American 
Acad. Arts and Sciences, VoL IV, 1858, pp. 103-106. 

On Records of the Aurora Borealis. Proc. American Acad. Arts and 
Sciences, VoL IV, 1858, pp. 324-325. 

First Observations of the Aurora in New England. Proc. American 
Acad. Arts and Sciences, VoL IV, 1858, p. 336. 

On the Australian Weapon called the Boomerang. Proc. American 
Assoc. Adv. Sci., VoL XII, 1850, pp. 45-63. 

Theories of Terrestrial Magnetism. American Almanac, 1859. 

On the Boomerang. American Almanac, 1859. 

On the Aurora Borealis and Australis. American Almanac, 1859. 

On Meteorology. American Almanac, 1861. 

On the Pressure of the Atmosphere and the Barometer. American 
Almanac, 1862. 

On the Velocity of Light and the Sun’s Distance. American Journ. 
Sci., 2d ser., VoL XXXVI, 1863, pp. 161-172. ^ 

Notice of the Death of Biot. Proc. American Acad. Arts and Sciences, 
VoL VI, 1866, pp. 16-23. 

On the Velocity of Light and the Sun’s Distance. Proc. American 
Acad. Arts and Sciences, VoL VI, 1866, pp. 114-127. 

Notice of the Death of O. M. Mitchell. Proc. American Acad. Arts 
and Sciences, VoL VI, 1866, pp. 133-134. 

On the Optical Method of Studying Sound. Proc. American Acad. 
Arts and Sciences, VoL VII, 1867, pp. 413-416. 

On the Secular Periodicity of the Aurora Borealis. Memoirs Ameri- 
can Acad. Arts and Sciences, new ser., VoL IX, 1867, Pt 1, 

pp. 101-120. 

On the Determination of Transatlantic Longitudes by Means of the 
Telegraphic Cables. Memoirs American Acad. Arts and Sciences, 
new ser., VoL IX, 1867, Pt 2, pp. 437-477. 

Catalogue of Auroras Observed, mostly at Cambridge, After 1838, 
Memoirs American Acad. Arts and Sciences, new ser., VoL X, 
1868, Pt 1, pp, 1-9. 
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On the Periodicity of the Aurora Borealis. Memoirs American Acad. 

Arts and Sciences, new ser., Vol. X, 1808, Pt. 1, pp. 9-351. 

On the Optical Method of Studying Sound. Proc. American Assoc. 

Adv. Sci., Vol. XVI, 1868, pp. 25-27. 

On the Periodicity of the Aurora Borealis. Proc. American Assoc. 

Adv. Sci., Vol. XVI, 1868, pp. 82-88. 

On the Application of Electricity to the Maintenance of the Vibra- 
tions of the Tuning-Fork, and of the Tuning-Fork to the Excite- 
ment of Vibrations in Cords and Threads. Proc. American 
Assoc. Adv. Sci., vol. XVII, 1869, pp. 103-106. 

Michael Farraday. Old and New, Vol. I, 1870 (January), pp. 47-52. 
On Methods of Illustrating Optical Meteorology, Particularly the 
Formation of Halos' and Coronas. Proc. American Assoc. Adv. 
Sci., Vol. XIX, 1871, pp. 64-69. 

On Sympathetic Vibrations, as Exhibited in Ordinary Machinery. 
Proc. American Assoc. Adv. Sci., Vol. XXI, 1873, pp. 59-63 ; and 
Joum. Franklin Institute, May, 1873. 

Notice of the Death of Faraday. Proc. American Acad. Arts and 
Sciences, Vol. VIII, 1873, pp. 31-38. 

Notice of the Death of David Brewster. Proc. American Acad. Arts 
and Sciences, Vol. VIII, 1873, pp. 38-43. 

Application of Electricity to the Motion of Tuning-Forks. Proc. 
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BIOGRAPHICAL MEMOIR OP WILLIAM MORE GABB. 


William Moee Gabb was born in Philadelphia January ^0, 
1839.'^ His father, Joseph Gabb, was a salesman in mercantile 
affairs ; and liis mother (in regard to whom we have only been 
able to discover that her maiden name was J. H. More), after the 
death of his father, carried on the business of a milliner, at 248 
Poplar street, near Pourth street. The boy was named after his 
mother’s father, William More. 

He was educated in the public schools, and graduated at the 
J efferson Grammar School at thirteen years of age. He was ad- 
mitted to the celebrated '"‘"Central High SchooP’ of Philadelphia 
in February, 1853, where he distinguished himself in scholar- 
ship, being graduated with the degree of A. B. in February, 1857. 
Among those of his class to achieve distinction were Henry 
G(M)rge, James Morgan Hart, Bushrod W. James, and Gustavus 
Mb Towne (wlio fell at Chancellorsville during the Civil War, 
having attained the rank of brigadier-general) . Some years 
later he’ rc'C'eived the master of arts degree from his Alma Mater. 

Th(i professor of natural philosophy and chemistry at the 
school during Gabby’s course was Martin Hans Boye, from whom 
the scientific tastes of young Gabb probably received some stimu- 
lation, as he alone represented natural science in the faculty of 
that day. Although he took the classical course, Gabb had 
already shown much interest in natural history, conchology, and 
mineralogy, and, by .saving his small pocket money and by gift, 
had gathered a small collection of elementary books and mineral 
specimens, from which, as well as from his chemical lessons, he 
probably acquired some knowledge of blowpipe analysis and of 
minerals. It is recorded by Dr. Brewer that Gabb spoke of his 
pleasure as a boy in frequenting the Museum of the Academy of 
Hatural Sciences. 

How it happened that, in days when science seemed to offer no 
career to the young man without independent financial resources, 

*In several of the brief biographical notices which have been 
printed the date Is erroneously given as January 16 or IT, 

mr 



NAlflONAI, ACADEMY BIOGRAPHICAL MEMOIRS — ^VOL. VI 


Gabb was permitted to follow his natural bent is a mystery. The 
father’s name disappears from the city directory in 1853^ when it 
is replaced at the same address by “J. II. Gabb, milliner/’ and 
the inference might be drawn that the father died at that date 
and the boy became dependent upon his mother, whose maternal 
love and pride at his brilliant course in the high school were 
more impressible by the boy’s ambitions than a business-like 
father might have been. There is mention in a post-card by 
Dr. George H, Horn, after Gabb’s death, of a nephew then living. 
As no reference to a brother has been found, this nephew was 
probably a sister’s son whose name we have been unable to trace. 
We know that he had a sister, to whom he was much devoted and 
who married. 

Dropping speculation, our next definite information is to the 
effect that after graduation, in 1857, Gabb determined to pursue 
a scientific career in the line of geology and mineralogy. He 
sought the aid of Professor James Hall, of Albany, Hew York, 
then the most distinguished geologist in America, and For a cer- 
tain period, not definitely stated, he served as assistant and pupil 
to the Professor. In 1860 he was back in Philadelphia, where, 
having been admitted to membership in the Academy of Natural 
Sciences, he became a frequenter of its collections, then the fineHi 
in America, and was brought into more or less intimate asso- 
ciation with Conrad and other scientific collaborators of the 
Academy, and served on the committee having charge of the 
paleontological collections. 

About this time, perhaps at the suggestion of Professor Spen- 
cer r. Baird, Gabb visited the Smithsonian Institution in Wash- 
ington, and was one of the group of young scientific students 
domiciled among the brown Elizabethan towers of the recently 
erected building. Stimpson, Gill, Hayden, Meek, Horn, Cope, 
Kennicott, Cooper, and others whose names are now famous were 
then comrades and fellow-students, shortly to he scattered to the 
uttermost limits of the continent; but even a brief sojourn among 
them would have been something to remember for a lifetime. 
The inspiration of such an experience meant much to the young, 
eager, ambitious, able, and self-confident student, who had 
already, in Philadelphia, become known to some members of the 
coterie. 
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lie had become particularly intimate with the late George H. 
Horn^ who cooperated with him in the preparation, of important 
paleontological memoirs published by the Academy. Another 
near friend was the late George W. Tryon, Jr.^ expert in music 
and conchology. Their influence may have led him finally to 
specialize in paleontology, though Horn became distinguished 
later as an entomologist. 

In 1860 the California State Geological Survey was author- 
ized, and Josiah Dwight Whitney was named as Geologist. He 
])roceeded in the winter of 1860-^61 to organize the force, which 
took the field in December, 1860, and the season of 1861 was 
fully utilized. 

The following notes in regard to Gabb’s experiences with the 
State Geological Survey of California, during 1862 and 1863, are 
from data furnished by Professor W. H. Brewer, of ISTcw Haven, 
who was a inomber of the Survey staff, and to whom I am much 
indebted for liis kind communications on the subject, his health 
not permitting him to prepare this memoir personally, as was 
at first contemplated. 

Tlio work of the Survey during 1861 was. in the Coast Ranges 
\v(‘Ki or souili of the valley of California, and extended from 
^r(‘mcs(ial, Boutii of San Bernardino, northward to Mount Saint 
Hdens, north of San PranciBco Bay. The great importance of 
the CreiaccouB rocks, so largely developed in this ])art of the 
Slate, made it very important lo engage tlie stawiees of a qualified 
pak'ontologist familiar with the Mesozoic faimaa. On l^rofessor 
I^r(^wer’’H return to San Franeisco, near the end of the year 1861, 
was informed by Professor J. D. Whitney, the Director of the 
Survey, that, after much inquiry, ho had engaged a young man 
who had beem, recommended to him by competent judges as the 
hvA authority in Ameruja on Cretaceous paleontology, and as one 
poHH(‘HBiiig a good general knowledge of the science in its broader 
rela Lions. 

Gabb left the last and reached San Prancd,a (!0 by steamer from 
ilus Isthmus on the morning of January 6, 1862, He was met by 
Brewer, who condiiciecl him to the offices of the Survey and intro- 
duecKl him to the other members of the staff, The annual meet- 
ing of the California Academy of Natural Sciences happened to 
be set for the efening of the same day, and Gabb accompanied 



NATIONAI, academy BIOGRAPHICAL MEMOIRS ^VOL. VI 

Brewer to the meeting, was introduced to the little group of sci- 
entific men who made up the membership, and was elected not 
only a member, but also to the Curatorship of Paleontology. It 
was a cordial greeting to the young scientist, in true California 
fashion. 

Professor Brewer notes that this winter was the wettest that 
California had experienced since the American occupation of the 
territory, and the floods very disastrous. The streets of Sacra- 
mento, the State capital, were passable only for boats during 
three months, and the damage to property was commonly esti- 
mated at fifty millions of dollars. The Survey was also affected, 
as the dififlculty of getting about was enormously increased, and 
appropriations were naturally cut down by ’the legislature, in 
view of the general losses and reduced taxation. 

Gabb worked with great industry, during the early part of 
1862, on the fossils which had already been accumulated in the 
ofiSce of the Survey, but took the field with the main party about 
the last of April, remaining about two months. They visited the 
northern portion of the Mount Diablo range and worked along 
its eastern slope for some one hundred and fifty miles. This is 
one of the most interesting regions in the State for a student of 
the Cretaceous rocks. These occur at high inclinations over 
some portions of the region, but are here found in many variable 
relations, contain its most important coal seams, and exhibit 
their greatest observed thickness. 

During 1861 and 1862 the Survey had studied the geological 
column from the Cretaceous downward and from the Miocene 
upward, but no trace of Eocene had been discovered- ffhie only 
Eocene reported by any observer had been a few fossils, collected 
by hTewberry on the Pacific Railway survey, which were said to be 
from Fort Tejon. 

Doctor Brewer informs me that in 1863 he and Gabb started 
together on horseback to investigate the region about Fort Tejon 
for Eocene rocks. Their only baggage was carried in their sad- 
dlebags and blanket rolls. Leaving . San Francisco early in the 
spring, they had a tedious ride of more than three hundred miles 
before reaching Fort Tejon, which was at that time unoccupied 
by the army.. Some settlers were in the vicinity and th,a main 
route to Los Angeles crossed the pass. After searcliing for some 
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time without satisfactory results, a clue was obtained from a 
teamster who had accompanied ISTewberry^s party and who 
claimed to have found the Eocene boulder in the bed of a stream, 
somewhere between the Fort and the Tejon Indian Eeservation, 
about twenty miles distant. The searchers then rode along the 
foothills, examined the wash from the various streams, found a 
single boulder in one, and then went to the Indian reservation. 
Here two days were spent without success, and the party re- 
turned by a slightly different route. Finally, in the ravine 
called the ^^Canada de los Uvas,” the beds were detected from 
which the original boulders may have been derived. Here the 
desired material was collected. 

They then went through the mountains to the San Emidio 
Canon, which they explored; thence by the plains to Fort Tejon; 
across the mountains to the Mojave Desert, which they crossed 
near its western edge; to the southern part ot the Sierra JsTevada, 
and, by way of the Tehachipi Pass (now used by the Southern 
Pacific liailway), to the great Central Valley again. The Indiana 
on the way had risen in revolt, so the party turned eastward 
again into the Sierra, working easterly and northerly until the 
K(nn IHver was reached at Kerhville, the Indians being hostile 
for the whole distance. Gabb and Brewer then worked across 
ilu) range through Walker Pass and along tiie eastern base of the 
Sierra until driven back again by Indians on the warpath. Re- 
turning to Kerxiville, they followed the Central Valley of Cali- 
fornia northward until they nxcit the party taken by Whitney 
into tlxe Sierra in June. The expedition was exceedingly inter- 
(‘sting and profitable to science, but one which involved much 
hardship, some danger, and required zeal and courage to accom- 
plisln As a sample of the experiences of the early goolo^cal 
(‘xplorcrs in California, Professor Brewer’s notes have seemed 
worthy of preservation in full 

In the autumn Gabb was sent to investigate the Cretaceous 
rociks of Oregon, Washington Territory, and Vancouver Island, 
an expedition to which he devoted three months. 

Til the intimacy of sucli a journey as that taken by Professor 
Brewer, the character of one^s companion is usually shown in its 
true colors. Professor Brewer expresses his recollections of 
Gabb to the following effect: 
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Wiiat made the strongest impression was tliat^ although strik- 
ingly diligent and enthusiastic, he was curiously self-contained. 
He never seemed afraid and never anrious in the presence of 
danger ; he never lost his temper, and in various ways showed a 
peculiarly even disposition. 

Although as a greenhorn in frontier life he was at first sub- 
jected to much chaffing from those members of the party who 
were more experienced in camp work in California, he never 
became angry. He took the jokes due to his inexperience, 
although they were frequent, good naturedly and never exhibited 
annoyance. He was one of the most diligent of men. If he 
returned from an expedition of a month or six weeks, and in 
getting from the field to the office had an hour to spare, that 
hour was spent with pencil in hand sketching and studying his 
specimens as if he had not been away. 

His relations with his associates were most pleasant. Though 
his chief was a testy and not tactful man, he greatly appreciated 
Gahb^s work, and in subsequent years did all he could to aid him 
in various ways. 

The writer may add to these personal reminiscences, from his 
own recollections of 1865 and later years, a few words on Gabby's 
physical characteristics. He was of moderate height, slendci’, 
of sanguine temperament, brown haired, with brilliant dark 
eyes, a rosy though sunburned complexion, quick in his move- 
ments, confident in his bearing, and with a pleasantly har- 
monious voice. His mistakes, and he occasionally made them, 
were almost always due to over-confidence, but were acknowl- 
edged with a manly frankness. He was considerate of his 
friends, and hiS disposition, generous but not lavish, was tlie 
result of economical habits forced upon him by the sirngglea of 
his early years. < 

His long absences cut him off in the latter part of his life from 
intercourse (except at rare intervals) with his scientific col- 
leagues. The only relative who long survived him was a nephew, 
whose name we have not been able to trace, and the early death 
of most of those intimately associated with him during his most 
active years all combined to make the gathering of data regard- 
ing his life a matter of no little difficulty. 

In 1864 he was sent by Whitney to explore northern Oalifor- 
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nia and soullieastern Oregon, leaving the northern end of Kla- 
math Lake June 30 and continuing in the field until the middle 
of October. During this season one of the slate peaks, believed 
to bo nearly 10,000 feet in heiglit and situated in the north- 
eastern angle of Fresno County, California, between the forks 
of the San Joa(|uiu River, was named Mount Gabb liy Wliitney. 

Paleontological material liad now accumulated in abundance, 
and a large part of 1865 was devoted by (Jabb to working up the 
fossils, the field, e.vccpt for a little work by Conrad and Trask, 
being almost unexplored. As Gabb had a neat, artistic faculty, 
he iireparcd his own drawings of the fossils, which wore after- 
ward engraved and published in the paleontological volumes 
issued by the Survey. 

In 1866 Gabb was engaged from January until November in 
the exploration of tiui Coast Ranges and the fossilifcrous Ter- 
tiary h(i(ls of which they are in part composed. 

Jn 1867', at the personal (diargo of Professor Whitney, Gabb 
c.xplorod the White Mountain Pangc on the lan-chns of California 
and Nevada, carryitig tlie work eastward as far as the 116th 
meridian west of Greenwicli, and including a large part of the 
area l)(!lwe('n ;i7" and ;ji)° nortli latitude, and returned about the 
011(1 of October. 

Certain iiil('restH in California having turned their attention 
to Cower California, an expedition was organized in this year 
with the eouBent of the Moxiean authorities, ft was placed in 
eoinmaiid of the well-known J. Ross Browne, who associated 
with bimself Ferdinand von lailir, and, by arrangement with 
Whilne.y, W. M. Galib. JJie ]mrl,y wont to Cape Saint Lucas, 
and from tlienec worked northward and in zigzags aeross the 
narrow iieninsula for the greater part of its length. 

Xantus, Ouillemin, and Combier had, at various times pre- 
viously, eontributed to Iho exploration of the peninsula, whioh 
was, however, very imporfeetly known. To the work of Gabb, 
trained under such a master ns Whitney, and associated with 
Clareruai King, lUe.lithofon, and Ashburner, is duo the unveiling 
of the Into structure of the prminsula. This was shown clearly 
in bis map, publisbed in the Geographjseho Mitlbeilungen of 
Petermann ; by a chapter in the XT. S. Treasury Report on Min- 
eral Resoureofi, 1868, edited by X Ross Browne; and lastly by 
his own report, publiahod by "Wliitney in 1883. 
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Early in 1868 Gabb returned to the East and gave a summary 
of his researches in an address before the ISTational Academy of 
Sciences at its ISTorthampton meeting, in August, 1868. 

After seeing the second volume of the California Paleontology 
through the press, Gabb severed his connection with the Survey. 
The government of Santo Domingo desired to know something 
of its geological resources, and made an arrangement with the 
Santo Domingo Land and Mining Company, a corporation 
formed in New York for the purpose, whereby that company was 
to be reimbursed in land for the cost of the survey. The nego- 
tiations having been concluded, the diplomatic agent of the 
Dominican government in the United States selected Mr. Gabb 
as chief of the survey, which was topographical and geological. 

The work began early in 1869, and was carried on for three 
years with excellent results. A fine map of the country was 
prepared and united with SchomburgFs Haitian Surveys to form 
a complete reconnaissance of the island. 

He returned to Philadelphia in 187^ to prepare his report and 
map, and subsequently made a second visit to the island. 

In 1873 the government of Costa Eica, in connection with plans 
for a railway, desired topographical and geological surveys in 
its little-lcnown province of Talamanca, and engaged the services 
of Mr. Gabb for the puipose. During three years, while engaged 
in this work, Gabb extended his observations over a great part of 
Costa Eica, collected largely in natural history, geological, and 
ethnological lines, and sent valuable collections to the Smith- 
sonian Institution. He suffered severely from ^^calentura/^ or 
coast fever, a pernicious and deadly form of malaria, and, from 
exposure in the field, finally contracted pneumonia. This weak- 
ened his lungs to an extent which made him an easy victim of 
the tubercular disease which was later to prove fatal. 

He returned to the United States in the spring of 1876, and 
at the Centennial Exposition at Philadelphia prepared for the 
New Yorh Herald an interesting and valuable report on the 
mineralogy of the Centennial exhibits. He was elected a mem- 
ber of the National Academy of Sciences in this year. 

Not long afterward he returned to Santo Domingo with the 
intention of developing a. promising mining claim. The cli- 
mate of the country proved unfavorable to him. His disease made 
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rapid progress, and in a vain %lit for life lie returned to the 
United States in April, 1878. His condition was such that the 
most serious consequences seemed inevitable. He passed the 
few remaining weeks of his life in endeavoring to make part of 
his manuscripts available for publication. 

These were delivered to the custody of his friend Mr. Tryon, 
and on the 30th of May, 1878, he died at his home in Willington 
street, Pliiladelphia, leaving an aged mother and a nephew to 
survive him. Tie was buried June 3, at Woodland Cemetery, 
near Philadelphia. 

His valuable collection of fossils from Santo Domingo and 
Costa Pica was bequeathed to the Academy of Natural Sciences 
of Philadelphia. His books and papers were mostly disposed of 
by sale, but we have found allusions to a diary which was left to 
his family and which should contain interesting records of his 
varied experiences as an ex])Iorer in tropical lands. 

Beside membership in the Academy of Natural Sciences, the 
American Philosophical Society, and the Academy of Fine Arts 
of Pliiladelphia, his merits were recognized by honorary or cor- 
responding membership in various foreign seioritinc societies. 
His energy in work and devotion to research are exemplified by 
his numerous publitiaiions and by liis persistent exploration of un- 
healthy regions, where ilie most elementary comforts of civiliza- 
tion were absent or obtained with difficulty. 

Beside the more serious works enumerated in the accompany- 
ing hibliograpliy, Gabb contributed letters, describing lus ex- 
periences in Lower California, to the Alta (Jalifornia newspaper 
of San Francisco. contribuhal at times to Harper’s Weekly, 
and prepared a description of Costa Rica for Harpers Afagazine. 

In his early publications, Gabl)’s attention was chiefly devoted 
to the fossils of the Ondaceous period, of which he rapidly ac- 
quired a thorough knowledge, so far as the forms found in the 
New World were concerned. 

During 'his period of activity ho was probably the most pro- 
ficient and prominent student of the American Cretaceous. 

While working on the paleontology of California he mono- 
graphed tlie tipper Mesozoic and Tertiary, so that liis works, 
whieli at the time formed the standard for reference on the enh- 
Ject, must always remain claisias for the student of these forms. 
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His work in Lower Oalifornia^ Santo Domingo^ and Costa 
Eiea was of serious importance for geography ; the paleontologic 
work actually published was of a preliminary character^ but the 
complete monographs which he contemplated and for which he 
had gathered much material were destined never to be written. 

The amount he accomplished in the brief space of eighteen 
years, during five of which he was more or less constantly suffer- 
ing from the enervating effects of tropical malaria^ is worthy of 
respect and admiration, mingled with regret that his life was not 
spared to complete the researches he contemplated and which he 
was so well fitted to carry out. 
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Aiaid. Nat S(‘i. Phila. for 1861, pp. 394-306. 

Synopsis of the Mollusca of the Cretaceous Formation, including the 
Geographic and Stratigraphic R-augc and Synonymy. Philadel- 
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Dc'seriptiems of Two New Species of Ophalopods In tlm Museum of 
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Note on the Discovery of Representatives of Three Orders of Fossils 
new to the Cretaceous Formation of Nortli America. Proc. A(‘ad. 
Nat Sci. Phila. for 1876, pp. 178-179, pi. 5. 

Notes on American Cretaceous Fossils, with Descriptions of sohk' ik^w 
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BIOGRAPHICAL MEMOIR OF ALEXIS CASWELL.^ 


On the 8th of January, 18 7 7, Ehode Island lost, by death, an 
accomplished man of science and one of her best citizens. 
Alexis Caswell was born in Taunton, Mass,, on the 29th of 
January, 1799. His ancestors on the father’s side were pros- 
perous farmers, and were among the earliest settlers of Taunton. 
Thomas Caswell, of the fifth generation preceding, came, accord- 
ing to tradition, from Somersetshire, England. His will was 
admitted to probate in 1697, only fifty-eight years after the 
incorporation of Taunton. The grandfather of Alexis married 
Zibiah White, who was the great-granddaughter of Peregrine 
White, the first-bom of the Pilgrims in America on board the 
Mayflower, Hovember, 1620. Alexis Caswell, after spending his 
early years upon the farm, was prepared for college at the Bristol 
Academy, in Taunton. Little is known of his character and 
attainments at this time ; but, if the child is father of the man, 
he must have been amiable, docile, and full of high ambition. 
At the age of nineteen he entered Brown University, over which 
Dr. Messer then presided. His course in college was eminently 
successful, and at his graduation in 1822 he received the first 
honors. 

Prom 1822 to 1827 he was connected with Columbian College, 
Washington, D. C., as tutor or profcBsor of languages, at the 
same time studying theology under Dr. Stoughton, the president. 
In the autumn of 1827 he wont with Dr. Irah Chase (professor 
in the Newton Theological Semipary from 1825 to 1843) to 
Halifax, for the purpose of establishing the Granville Street 
Baptist Church in that place. His plans were changed in conse- 
quence of an invitation which he received from the people to 
remain among them. He was ordained on the 7th of October, 
and settled over them as their pastor. Having preached to tibiem 
acceptably for a year/ he received an invitation from the Mrst 
Baptist Church in Providence, in the summer of 1828, to assist 

‘‘‘lleprlated from the Proceedings of the American Acad«Qay of Arts 
and Sciences, FhlladelpMa, YoL XII, 1877, pp* $ 07 - 41 $. 
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tlie Eev. S. Gano, tlie pastor of that church. He had been in 
Providence only a few weeks when he was appointed professor 
of mathematics and natural philosophy in Brown University. 
With the exception of the time when he visited Europe^ in 1860- 
1861j he discharged the laborious duties of this office fox thirty- 
five years, to the complete satisfaction of the government and 
the pupils of the institution. Engaging in its instruction soon 
after Dr. Wayland's accession to the presidency, he was his 
strong support throughout an able and vigorous administration. 
In many respects one was the fitting complement of the other, 
and respect and confidence were felt equally on each side. In 
1840, while Dr. Way land was absent in Europe, Professor Cas- 
well discharged the duties of president ; and, during the last three 
years of President Wayland’s official term, Professor Caswell, 
under the title of regent, relieved him from all the anxieties of 
discipline, bringing to this delicate duty qualities of mind and 
heart which secured good order without alienating the affection 
of the students. 

When Dr. Caswell resigned his professorship in 1863 he was 
sixty-four years of age, and had fairly earned the leisure and the 
retirement which are the reward and luxury of old age. But he 
was still young in the best sense of the word — ^young in his feel- 
ings, in his habits of industry, in his intellectual faculties, in 
the good constitution which he had inherited from his father 
(who died in 1851 at the advanced age of ninety-one), and 
young in his passion to serve his day and generation to ih(‘ oiul 
Accordingly he engaged in active affairs with a vigor and sik'ch'ss 
which younger men might well have envied. Kefroshed by five 
years, not of repose, but of a change of his intellectual diet, he 
again obeyed the voice of his Alma Mater, wliich called him, 
in 1868, to the presidency of Brown University, Dr. Sears, his 
predecessor, having been summoned to an urgent and difficult 
service by the strong voice of patriotism and humanity. Although 
Dr. Caswell had been moving for a few years outside of the uni- 
versity domain, his heart was always there. He know, better 
probably than any one else, the wants, the resources, and aims 
of the institution; and, notwithstanding that he stood on the 
brink of threescore years and ten, he brought to his high position 
the vigor, the freshness, and the hope of youth. Among the 
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various needs of the university which he pressed upon the atten- 
tion of the corporation in his annual reports was the establish- 
ment of an astronomical observatory, sufficient for the purposes 
of instruction if not of research. ^ ' 

Soon after leaving the office of president, in 1872, Dr. Caswell 
was elected into the board of trustees, and in 1875 he was chosen 
a fellow of the corporation. In 1841 he received the degree of 
D. D., and in 1865 that of LL. D., both from his own university. 
For nearly fifty years he had been associated with it, either as 
student, teacher, president, trustee, or fellow, and in each and all 
of these relations ho had reflected back all the honors which he 
had received as a favorite son. Earnest, devoted, and generous 
himself, he had the power and the disposition to enlist others of 
larger means in the same cause. None of its distinguished chil- 
dren has exceeded him, perhaps none has equaled him, in length 
of service and fidelity to its sacred trusts. 

Idle special function and the high delight of Dr. Caswell were 
those of an educator. When he began his profession of teacher 
he shared the fate of his contemporaries in older and richer uni- 
versities in a new country. lie was responsible for all the in- 
struction given in mathematies and natural philosophy; in fact, 
he alone represented the scientific side of the institution to which 
ho was attached. AfU'rwards, a professor of (^luuuistry, and at a 
miudi later period professors of natural philosophy or mathe- 
malies, were associated witli him, so that in 1860 his own duties 
were restricted to astronomy, from 1861 to 1866 to mathematics 
and astronomy, and after 1866 to natural philosophy and astron- 
omy. It could not be expoctcnl of any man who was required to 
scatttrr his energies over a variety of subjects, which in a well 
appointed university would tax tlio best efforts of half a dozen 
professors, that he should have much leisure or disposition for 
original investigation in one direction. It was cuiough, and 
more than enough, for the most laborious and fti:nl)ilious teaehor 
that ho should maintain a high standard of seholarship in the 
wid(^ field whicdi einrumfitances forced him to cultivate. Much 
has iH^en written during the last few yemrs in regard to the en- 
dowment of scitmtific research. But this is a luxury of whMi 
no OIK! dreamed in T)r. Oaswcirs day, and its strongest advocaloa 
at the. present time are not in agreement as to the best way of 
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accomplishing tlie desirable result. Mr. Huxley may be correct 
in Ms opinion that a moderate amount of teaching will not check, 
but stimulate, the zeal of the original explorer ; but no one will 
think that a mind weariM by excessive teacMng, distracted by a 
multiplicity of topics, and prevented from rising in his instruc- 
tion to the Alpine heights of science by the dullness or indiffer- 
ence of the average student who despairs even of reaching the 
table-land, is a congenial soil for advancing human knowledge. 
Under such circumstances, one of two things must happen 
either the work of teaching will be neglected or that of original 
research will be left to men more favorably placed. 

It must not be inferred from these remarks that Dr. Caswell 
was contented to remain stationary. At no time since his scien- 
tific life began has it been an easy task even to keep in sight the 
few who are steadily advancing the outposts of science, and of 
late it is quite impossible without concentration. Dr. CaswelFs 
predilection was for meteorology and astronomy. During the 
period of twenty-eight and a half years (from December, 1831, 
to May, 1860) he made, with few interruptions, a regular series 
of meteorological observations at the same spot on College Hill, 
in Providence. These observations, precise as regards tempera- 
ture and pressure, and including also much information on winds, 
clouds, moisture, rain, storms, the aurora, &c., have been pub- 
lished in detail in Yol. XII of the ^^Smithsonian Contributions 
to Knowledge,” and fill 179 quarto pages. Dr. Caswell continued 
his observations in meteorology with unabated zeal to the end of 
1876, covering, in all, the long period of forty-five years. Jt is to 
be hoped that the latter portion of the series will be published 
soon under the same favorable auspices as the former. If it be 
true, as the Astronomer Eoyal of Greenwich believes, that me- 
teorology is. in too crude a state to claim the rank of a physical 
science, such labors as those of Dr. Caswell are among the means 
of making it one. And certainly, at this moment, the interests 
and hopes involved in the subject are beyond anything which Dr. 
Caswell could have imagined when he began his work. Dr. 
Holyoke^s meteorological observations in Salem (published in the 
Memoirs of this Academy*^) began in January, 1786, and con- 

*Tlie American Academy of Arts and Sciences, Philadelphia. 
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tinned to March^ 1829. Mr. HalFs observations in Boston (also 
published in the Memoirs of the Academy^') embrace a period of 
forty-nine years, viz., from 1821 to 1865. The observations of 
Dr. Hale, also made in Boston, between 1817 and 1848, are pre- 
served in the archives of the Academy* for fntnre publication. 
These various series, arranged in sequence, may answer the ques- 
tion, What changes has a century brought to the climate of Hew 
England ? So far as the observations are contemporaneous, they 
will indicate the amount of influence to be ascribed to local 
causes or instrumental defects. 

In 1858 Dr. Caswell delivered four lectures on astronomy at 
the Smithsonian Institution in Washington. They were of the 
highest order of popular instruction, and on that account were 
thought by Professor Henry worthy of being permanently pre- 
served in his printed report for that year. Whatever may have 
been or may still be the conflict between science and theology, 
ihere is no conflict between science and religion, least of all in 
Dr. CaswclFs mind. He says in his introductory remarks : ^The 
mechanism of the heavens, in proportion as we comprehend more 
and more of its vastness and seeming complexity, bears witness 
to the enduring order and harmony of the universe, and points 
with unerring certainty to the superintending agency of an in- 
ielligent and infinite Creator/^ And again: spontaneously 

pay the tfibute of our homage to all great achievements. But in 
no case is homage more just or more enduring than that which 
all cultivated minds pay to him who stands as the minister and 
interpreter of Hature, and makes known to us her laws and her 
mysteries. Many such adorn the annals of astronomy 

Dr. Caswell joined the American Association for the Advance- 
ment of Seionco at its second tncoting, which was hold at Cam- 
bridge in 1860 * Although he made no formal contribution to its 
proceedings, ho was a frequent attendant upon the annual meet- 
ings, took part in the discussions, and always gave dignity to its 
deliberations by his character and his words. In 1866 the Asso- 
ciation had its ninth meeting in Providence, and the hospitable 
reception then given to it and the hearty appreciation felt for 
its labors were largely due to his influence. The members «- 

American Aciulemy of Arts and Seieneoi* Philadelphia. 
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pressed their gratitude for this service by electing him as the 
vice-president for the next meeting^, in Montreal; but the death 
of the president-elect, Professor J. W. Bailey, of West Point, 
called Dr. Caswell to the chair. At this large representation of 
the science of the continent (the only meeting which has taken 
place outside of the limits of the United States) he sustained the 
credit of his country on a foreign soil by his dignified presence 
and his manly eloquence, to the great satisfaction of all his asso- 
ciates. At such a time and in such a position Dr. Caswell ap- 
peared to great advantage. By his dignity, his address, and his 
courtesy he was eminently qualified to be a presiding officer; 
and he was gifted with a fluency, a felicity, and a weight of 
speech which rose to the requirements of the occasion. At the 
next meeting of the Association, in Baltimore, the president and 
vice-president-elect were absent, and every hand was uplifted in 
favor of placing Dr. Caswell again in the chair. Having been 
called to preside over two of the most brilliant gatherings of this 
scientific body, he was expected to discharge the last duty of a 
retiring president by giving the address at Springfield. After 
showing that science had an intellectual value far transcending 
its practical use, he discussed the objects, the opportunities, and 
the hopes of science in America, drawing his illustrations chiefly 
from astronomy, partly because it was his favoidte study and 
partly because it had the start of all others in material •tresourcJOH. 
In this excellent address, admirable in thought, spirit, and style, 
Dr. Caswell reiterates his conviction that genuine seionc'c is not 
unfriendly to religion. ^W^e participate in no such fear. We 
wish explicitly to exonerate this Association from all snspi(iion 
of undermining, or in any manner weakening, the foundations 
of that faith which an apostle says was once delivered to the 
saints. We cannot admit the opinion that any progress in science 
will ever operate to the disparagement of that devout homage 
which we all owe to Him in whose hand our breath is, and whoso 
are all our ways. Science, on the contrary, lends its sanction 
and adds the weight of its authority to the sublime teachers of 
revelation.^^ 

In this connection, two other scientific publications of Bt. 
Caswell may be mentioned: I. On Zinc as a Covering for Build- 
ings; ‘"'American Journal of Science,^"* 1837; 11 . Review of 
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JNJielioFs Architecture of the HeaYeoff; ‘"^Christian Eeview/^ 1841. 
Dr. (Dswell was eloded an Associaii* Fdlow of this Academy''^ in 
185d. He was one of tlie original members of tlie National 
Academy of Scienct\s. Ho wrote for that l)ody a, memoir of that 
wortliy pioru^er in American science^, Benjamin Silliman^ which 
has been printed in one of its volumes of Proceedings. 

Tn tliis reiros])ect of the life and labors of Dr. Caswell he has 
l)een seen almost exclusively in his professional relations as the 
stiuhnit and teadier of science. And liere his mind took more 
delight in ranging over a wide Field than in dissecting some single 
flowcu’ or tracing the path of a solitary molecnlc^ although that 
may he a miero(*osm in itself. Ho could not have become one of 
B(‘rkeloy’s minute philosophers. He was no specialist, though 
b(‘ was nevcn siijandidal. If ho was not himself an origixial dis- 
('ov(‘r(M% h(‘ und(*rst() 0 (l and admired tlui discoveries of others^ and 
I(‘d others to do likewise. At on(‘. iinu* be taught Butler’s Anal- 
ogy at the iiuiv(‘rsiiy, and with as fresh an (uitlmsiasm as if that 
alon(‘ had bcnn llie clios(‘n work of Ids life. And wherever there 
was a gap in tiu* nu'ans of instrudlon, ho. was the person thought 
to h<^ (ii((‘(l to fill it. His whohi nature nwolted at the suggestion 
of iKit'oming a hook-worm or a sedudcul stmhmt. He was cm- 
pha.ii<'ally a man of the world, tlmugh not of it. He was inter- 
(ist(‘d in trad(\ manufadainss, and financ(\ Ho was a good 
i*itiz(‘n, and took an acdivii part in firomoting tho industrial, in- 
telledual, and moral wdfare of his city, his Htate, and the whole 
t'oiintry. His sympathicss were d(f(‘p and generous. Always wel- 
eomtid in the eircdcss of the refimal and (Hlu(*at,ed, he will be no 
1(‘SH missed in the hom(‘s of tho poor and the unfortunate. His 
lic^irt and mind and strength w<‘ro liberally exfiended in the ad- 
ministration of the fiuhlic chariti(iH of the tfity and State. 

Dr. (kiswell was an earnest speakcw, and a clear, warm, and 
vigorous •writer. Ik) his pulditaitiorm already mentioned may be 
added: f. B K oration in IT. Ileview of WhewelFs 

Briilgewatcw Theatiscr, ^Tdiristian Iloviewg’’ 183B, TTT. Article 
(Ui Dmulaiion: *^Norih American Hoview,’^ 1836. IV, Address 
at the fiincu'al of Bev, if. N. Orangcu*, 1857. V. Mmaoir of John 
Barstow. VI. Sermon on the Life and Dhrisiian Work of Dr. 
Kramis Wayland, 

^Thc^ Atnciricaa Acudtsiny of Arts and Hcientrs, IdiiliaUdphla, 
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Truly was it said of Dr. Caswell, at liis funeral, that nature 
did much for him, but that grace had done even more. Firm 
and earnest in his own religious convictions, inflexible in his own 
peculiar theology, he had no taint of illiberality in his intellect 
or his heart, ever abounding in that Christian charity which 
thinketh no evil of any who conscientiously worshiped the same 
God from a different altar. He had mingled in the affairs of 
practical life more than usually happens to an academic career, but 
the purity, the integrity, and the simplicity of his character were 
superior to its surroundings, and to the end he seemed as much 
in place in the pulpit as if he had never left the profession of his 
early choice. There was no austerity in his goodness ; hence it 
attracted those who could not have been driven. Sweet in tem- 
per, cheerful in disposition, gentle, affectionate, affable, hospita- 
ble, he was happy in his life, and even more happy in his death. 
After his long day, in which he had not labored in vain, his sun 
went suddenly down in a cloudless slyy. And behold the end of 
such a man : it is all honor, and affection, and peace. The press, 
the university, the church, and the State have borne witness to 
the excellence of his character and the usefulness of his life, 
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JosiAH Wtllakd Gibbs was born in ISTew Haven, February' 
11, 1839, and died in the same city on April 28, 1903; and 
Now Haven remained liis home during his whole life, for the 
only long absence from it was that of his period of study in 
France and in Germany which immediately followed his early 
ex])(n‘ienee as a teacher. Tims he was peculiarly identified 
with the intollecdAial life of New Haven and of Yale University, 
for no part of his education could liave been regarded as unin- 
(liuMux'd by that ancient institution which, for the long period of 
ihitl.y-HCven years, counted his father a member of its faculty 
and which has always been dominant in shaping the methods of 
(hii Hopkins Grammar S(‘hool, where his earlier studies were 
pursued. From this school he entered college in 1854, and 
r(H*(iiv(Al his hachelor’s degree in 1858 with a record of distinc- 
Lion in .Latin and in Mathematics. For five years after grad- 
nation ho pnrsu(‘d studies in his chosen field, accpiired the 
lionor of a doctorate in 1863, and accepted an appointment hs 
tuior in Yale College, ddiat he taught Latin for two years and 
Natural riiilosophy for tlui third and last of the years in which 
lie ndained this position should not lead one to think that his 
tasie.s at ihat time wore mi formed, nor that they were equally 
divid(‘d between two fields of thougbt so diverse. It is to be 
lookiHl upon ratber as a curious illustration of a former condi- 
tion in our biglier institutions of learning, when every distin- 
guishod graduate was supposed equally capable of ieacdiing any 
HubjcHtt pursued by undergraduates. At tbe end of the period 
of aiipoiniment be wemfc to Furopo for study, passing tbe winter 
of 18()()-7 in Haris and the following year in Berlin. In 1868 
lu‘ was in lIcMclcdberg ; and be returned to New Haven in 1869, 
Two ytHirs later he received an appointment to the professorship 
of Mathematical Physics in Yale College, a position which he 
reiaimal until liis demth, 

Professor Gibbs, during lus first year in this newly ostab- 
lisluHi ({hair, had only two pupils, both now professors in 
Yale University and both members of the Academy. In the 
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choice of work for this little class he was alisoliitely nntrani- 
melecl either by precedent or by expressed preference of his 
pupils; hence the character of his teaching possesses a ])eciiliar 
interest as an indication of the contemporary state of his scien- 
tific development which;, perhapS;, would be sought in vain else- 
where. The text of liis choice was the Traite de Mecanique of 
PoissoU;, and the works most frequently quoted were those of 
Fresnel and of Cauch}^ PFis lectures were for a considerable 
period confined to an exposition of the theories of Fresnel con- 
cerning diffraction;, polarisation, and the generalized laws of 
reflection; but this was followed by a remarkably interesting, 
general treatment of waves, wliich, in successive chapters;, was 
applied to a discussion of various types, such as water waves and 
those of light at the houndary in cases of total reflection. Ijong 
after this period one of his pupils extorted from him a (condi- 
tional promise that he would publish tliis work on waves in book 
form, and it is much to be regretted that Ire newer fouutl a con- 
venient time to do so; but there is little doubt that the in- 
superable difficulties in the mechanical explanation of double 
refraction forced themselves upon his mind at this time and 
turned his attention in a direction which led him later to his 
powerful support of the electro-magnetic theory of light. Cer- 
tain it is that at this period of 1871-2 Profcissor (iibbs showed 
his chief interest in the domain of physical optics^ and that his 
inspirations from without were derived from the Phxmeh school 
of philosophers rather than from the German. 

In the following year, 1872-3, Professor Gibbs chose a little 
work by Clausius, on the potential theory, as the basis of his Ur- 
tuxes, a fact which is worth recording, becaust^ it indiciales that 
he had become acquainted with the writings of a phyBituai whose 
work he was shortly to extend in so remarkable a mimiKw; for 
it was in April and May of 1873 that he proscmtecl l^efonj the 
Oonneetieut Academy the first of the papers on the rnecdianic'S 
of heat which have established his ommemee for all liimu and 
the immediate object of the paper, entitled ^Tlfaphic*al Miflhods 
in the Thermodynamics Of Fluids,” was to, exhibit the friiiiiid- 
ness of the conception of entropy, introduced by Okuaiua. 

It is not a little singular that ^ man of such transcemdent in* 
tellectual gifts, and one whoso t^Ustes for physical sci(mce were m 
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pronounced, should lmv(‘ exhibited no desire to publish the re- 
sulis of Ids studies imtil he had attained such maturity; but 
from this t‘])och until his death, few years passed without Ids 
having contributed a ]uiper of lasting importance eitlier to 
physical sciiuice or mathematics. Perliaps tlie fact that the 
name of Professor Gildis did not recur with greater frequency 
III current scientific literature caused some of his contemporaries 
io hold a false o[)inion of his fertility, but an ins])eciion of his 
('ol had I'd papers*** would dispel every sncli impression. The ex- 
haustive tlioroughnt'ss with whicli every subject of his studies is 
tlu'rci 1, rented, as wi'Il as ilie alisolute exU'ut of his longer papers, 
imply vasi. and systematic industry. 

''riu^ publicaiion of tlu'se volunu's bronglit forth many reviews 
and (-rilical c'omnients on llu; life and works of this (‘minent 
scholar from some of the Icuuling physicists of the world ;f l)ul 
no one luis hc'c'n so advantagc'ously situated or so successful in a 
gc'iit'ral review of the aims and sco])e of these recondite jiapcTS 
as Professor Henry A. Bumsiciad. For years a follower of the 
laic'r Ic'etiirc's of Professor Gibbs, he liocamo afterward a coP 
■Ic'ague and a joint odiior with T)r. Palpli (ril)hs Van hTame of 
the i,wo volume's of colk'eh'd papc'i’s ; and it is not probable tliat 
any later wriic'r on this subjeet will be able to add. greatly io the 
('xb'iidc'd and syinpaflu'tie review which prefac^cw the first volume 
of tlic' Scic'niidt' Papc'rs, nor would any admirer of the eminent 
sc'ic'nl.isl dc'sire lo see it (Uiriaih'd. It rc'ads as follows: 

IScicmti lUt PapcH'H of J. Willard I^orignums, Green & 

Go., Loudon, Now York, and Bombay; 2 voIumc^s, UXKL 
pUc'fercaicc* may bc^ Hi)e(‘ifl<*any made lo tbo following: 

Profc'HKor Josc'ph Larmor, London Times, Litewary ^^ni)plemeut 
UarcU 22, 1007. 

Profc'HHor G. H. Tim Nation, January 7, 1907. 

Pi‘of(^HHor ,L n. Jeans, Am<u*iean Journal of Hcicuiee, F(*bruary, 
1907. 

Au uuuameHl writen* lu the Bullelln des Bcleuees MatUGuatiepu* ; 
Aout, 1907. 

Besidc^s tiic'Hc^ appeal real numeuams shorter notices lu tbe current 
Jcmrnals of that year dewoted to pbysl(*s and to mathematles, 

With ibis list might be mentioiKHl the earlier memorial essay on 
Jcmlah Willard Gibbs, by Professor G. Alas! a, lu the llevlsta dl 
F!hI(‘ii. Mfithematlea, e Heienssa Naturall ; Pavla, I9W. 
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It was not until 1873, when he was thirty-four years old, 
that he gave to the world, by publication, evidence of his ex- 
traordinary powers as an investigator in mathematical physics. 
In that year two papers appeared in the Transactions of the 
Connecticut Academy, the first being entitled “Graphical Meth- 
ods in the Thermodynamics of Fluids,” and the second “A 
Method of Geometrical Eepresentation of the Thermodynamic 
Properties of Substances by Means of Surfaces.” These were 
followed in 1876 and 1878 by the two parts of the great paper 
“On the Equilibrium of Heterogeneous Substances,” _ which is 
generally, and probably rightly, considered his most important 
contribution to physical science, and which is unquestionably 
among the greatest and most enduring monuments of the won- 
derful scientific activity of the nineteenth century. The first 
two papers of this series, although somewhat overshadowed by 
the third, are themselves very remarkable and valuable contribu- 
tions to the theory of thermodynamics; they have proved useful 
and fertile in many direct ways and, in addition, it is difficult 
to see how, without them, the third could have been written. In 
logical development the three are very closely connected, and 
methods first brought forward in the earlier papers are used 
continually in the third. 

Professor Gibbs was much inclined to the use of geometrical 
illustrations, which he employed as symbols and aids to the 
imagination, rather than the mechanical models which have 
served so many great investigators; such models are seldom in 
complete correspondence with the phenomena they represent, 
and Professor Gibbs’s tendency toward rigorous logic was such 
that the discrepancies apparently destroyed for him the useful- 
ness of the model. Accordingly he usually had recourse to tlio 
geometrical representation of his equations, and this method 
he used with great ease and power. With this inclination, it 
is probable that he made much use, in his study of thermo- 
dynamics, of the volume-pressure diagram, the only one which, 
up to that time, had been used extensively. To those who are 
acquainted with the completeness of his investigation of any 
subject which interested him, it is not surprising that his first 
published paper should have been a careful study of all the 
different diagrams which seemed to have any chance of being 
useful. Of the new diagrams which he first dcsciribod in this 
paper, the simplest, in some respects, is that in which entropy 
and temperature are taken as coordinates; in this, as in Lh(‘ 
familiar volume-pressure diagram, the work or heat of any cycle 
is proportional to its area in any part of the plane; for many 
purposes it is far more perspicuous than the older diagram, and 
it has found most important practical applications in the study 
of the steam engine. The diagram, however, to which I’rofossor 
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Gibbs gave most attention was the volume-entropy diagram, 
whidi presents many advantages when the properties of bodies 
are to be studied, ratlier than the work they do or the heat they 
give out. The chief reason for this superiority is that volume 
and entropy are both proportional to the quantity of substance, 
while pressure and temperature are not; the representation of 
coexistent states is thus especially clear, and for many purposes 
the gain in this direction more than counterbalances the loss due 
to the variability of the scale of work and heat. No diagram of 
constant scale can, for example, adequately represent the triple 
state where solid, liquid, and vapor are airpresent; nor, without 
confusion, can it represent the states of a substance which, like 
water, has a maximum density; in these and in many other cases 
the volume-entropy diagram is superior in distinctness and con- 
venience. 

Tn the second ])aper the consideration of graphical methods 
in thermodynamics was extended to diagrams in three dimen- 
sions. James Thomson had already made this extension to the 
vohimo-presRuro diagram by erecting the temperature as the 
third coordinate, these three immediately cognizable quantities 
giving a surface whose interpretation is most simple from ele- 
mentary considerations, but which, for several reasons, is far 
less convenient and fertile of results than one in which the co- 
(irdinates are thermodynamic quantities less directly known. 
In fact, if the general relation between the volume, entropy 
a,nd tmergy of any body is known, the relation between the 
voluTtie, pressure, and temperature may be immediately deduced 
by differontiation ; but the converse is not true, and thus a 
knowledge of the former relation gives more complete informa- 
tion of the properties of a substance than a knowledge of the 
latter. Accordingly Gibbs chooses as the throe coordinates the 
volume, entropy, and energy, and, in a masterly manner, pro- 
ceeds to develop iho properties of the resulting surface, the geo- 
molrical conditions for equilibrium, the criteria for its stability 
or instability, the conditions for coexistent states and for the 
(‘r‘iiic‘al state; and he points out, in several examples, the great 
power of this method for the sointion of thermodynamic prob- 
mm. The exceptional importance and beauty of this work 
by a hitherto unknt)wn writer was immculiately recognized by 
Maxwt^n, who, in the last years of his life, spent considerable 
time in carefully constructing, with his own hands, ^ a model of 
this surfacse, a cast of which, very shortly before his death, he 
sent to “Professor Gibbs. 

One property of this, throe climensional diagram (analogous 
to that mentiohcKl in the case of the piano volume-entropy dia- 
gram) proved to Im of capital importance in tlie development of 
Gibbs's' future, work in ihermodynamics ; the volume, entropy, 
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and energy of a mixture of portions of a substance in different 
states (whether in equilibrium or not) am the sums of the vol- 
umes, entropies, and energies of the separate parts, and, in the 
diagram, the mixture is represented by a single point which may 
be found from the separate points, representing , the di If erent 
portions, by a process like that of finding centers of gravity. 
In general this point is not in the surface representing the stable 
states of the substance, Init within the solid bounded by this 
surface, and its distance from the surface, taken parallel to the 
axis of energy, represents the available energy of the mixture. 
This possibility of representing the properties of mixtures of 
different states of the same substance immediately suggested 
that mixtures of substances differing in chemical composition, 
as well as in physical state, might he treated in a similar man- 
ner ; in a note at the end of the second paper the author clearly 
indicates the possibility of doing so, and there can be little doiibt 
that this was the path by which he approached the task of in- 
vestigating the conditions of chemical equilibrium, a task which 
he was destined to achieve in such a magniii(‘cnt manner and 
with such advantage to physical science. 

In the discussion of chemically homogeneous suhwstances^ in 
the first two papers, frequent use had been made of the principle 
that such a substance will be in equilibrium if, when its energy 
is kept constant, its entropy cannot increase; at the licad of the 
third paper the author puts the famous statement of Clausius: 
''Die Energie der Welt ist constant. Die Entropio der Welt 
strebt einem Maximum zu.'' He proceeds to show that the above 
condition for equilibrium, derived from the two laws of thermo- 
dynamics, is of universal application, carefully removing one 
restriction after another, the first to go being that the substance 
shall be chemically homogeneous. The important analytical 
step is taken of introducing, as variables in 'the fundamental 
differential equation, the masses of the constituents of the hete- 
rogeneous body; the differential coefficients of the energy with 
respect to these masses are shown to enter the conditions of 
equilibrium in a manner entirely analogous to the "intenaiiieB/^ 
pressure and temperature, and these coefficients are callcjd po- 
tentials. Constant use is made of the analogies with the (K|ua- 
tions for homogeneous substances, and the analytical proeossos 
are like those which a geometer would use in extending to 
?2,-dimensions the geometry of three. 

It is quite out of the question to give, in brief compass, any- 
thing approaching an adequate outline of this remarkable work. 
It is universally recognized that its publication was an event of 
the first importance in the history of chemistry, ttiat in fact it 
founded a new department ; of "chemical science ' which, in the 
words of M. Le Ohatolier, is' becoming comparable in imporianc;ci 
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wii.li that ereatccl Lavoisier. Nevertheless it was a number of 
yt‘ars Iiefore its value was generally kiiown^; this delay was due 
largely to the fact that its mathematical form and rigorous 
(l(‘duetive processes make it difficult reading for any one, and 
cs])t'cially so for students of experimental chemistry, whom it 
most concerns; twenty-five years ago there was relatively only a 
small number of chemists who possessed sufficient mathematical 
knowledge to read easily even the simpler portions of the paper. 
Thus it came about that a number of natural laws of groat im- 
portance wliich were, for the first time, clearly stated in this 
f)aper were siihsequently, during its period of neglect, discovered 
by otliers, someiinios from theoretical considerations, but more 
ofi(‘n by c.xperiinont. At the present time, liowcvcr, the great 
value of its methods and results are fully recognized by all stu- 
dents of physical chemivstry. Ti was iranslated into German in 
1 < S {)1 l)y Trofessor Ostwald and into Trench in 1899 by Professor 
\a) Gbai('Iior; and, alihougli so many years had ])assGd since its 
original publication, in both cases the distinguished translators 
givty as tlunr primupal reason for undoriaking the task, not the 
hisloric'al inh're.st of the memoir, but the many important ques- 
tions whicli it discusses and Avhieh have not even yet been worked 
out experimenially. ManypC its theorems have already served 
as slarting points or guides for o.xiyieri mental reacarehea of fun- 
danumlal conscHpiemMs others, such as that which goes under 
ili(‘ nanui of the “Phase Rulo,’^ liave served to classify and ex- 
plain, in a simple and logical manner, experimental facta of 
imicli appaixmt complexity*, while still others, such as the theories 
of (‘alalysis, of solid solutions, and of the action of serai-permc- 
aJ)ffi diaphragms and osmotic pressure, showcal that many facts, 
whic.li had previously schemed mystcwioiis and Rcarcoly capable of 
(‘xphmaiion, are in fa(d; simfde, direct, and ne(‘0ssary conse- 
(punua's of the fundatruaiial laws of thermodynamics. In the 
(liscniHsion of inixtnrt‘s in which some of the components are 
presemt only in v<?ry small quantity (of which the most interest- 
ing cases at present ans dilute solutions) the theory is carried as 
far as is possibk^ from a priori considora lions; at the time the 
paper was written the lack of experimoniai facts did not permit 
(he sialxarieni, in all its generality^ of the celebrated law which 
was a.fi(wward diBenvered l)y vanT^lTolT; but the law is distinctly 
siaind for solutions of gases as a direct consequence of Henryks 
law nuch while the facts at ilu^ authoPs disiiosal did not permit 
a furilu‘r exinnsion, h(^ remarks that there are many indications 
the law expressed by these e(jualions has a vety general 
iipplitialiom” 

It is not surprising that a work containing results of such con- 
Hecpitmce shmilci have excited the profoundest admiration among 
sludtmis of the physical sciences; but mmi mm remarkaiile 
im) 
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than tlie results^ and perhaps of even greater service to science, 
are the methods by which they were attained; these do not de- 
pend upon special hypotheses as to the constitution of matter or 
any similar assumption, but the whole system rests directly upon 
the truth of certain experiential laws which possess a very high 
degree of probability. To have obtained the results embodied 
in these papers in any manner would have been a great achieve- 
ment; that they were reached by a method of such logical aus- 
terity is a still greater cause for wonder and admiration. And 
it gives to the work a degree of certainty and an assurance of 
permanence, in form and matter, which is not often found in 
investigations so original in character. 

In lecturing to students upon mathematical physics, espe- 
cially in the theory of electricity and magnetism. Professor 
Gribbs felt, as so many other physicists in recent years have done, 
the desirability of a vector algebra by which the more or less 
complicated space relations, dealt with in many departments of 
physics, could be conveniently and perspicuously expressed ; and 
this desire was especially active in him on account of his natural 
tendency toward elegance and conciseness of mathematical 
method. He did not, however, find in Hamilton's system of 
quaternions an instrument altogether suited to his needs, in this 
respect sharing the experience of other investigators who have, 
of late years, seemed more and more inclined, for practical pur- 
poses, to reject the quaternionie analysis, notwithstanding its 
beauty and logical completeness, in favor of a simpler and more 
direct treatment of the subject. Por the use of his students, 
Professor Gibbs privately printed in 1881 and 1884 a very con- 
cise account of the vector analysis which he had developed, and 
this pamphlet was to some extent circulated among those espe- 
cially interested in the subject. In the development of this sys- 
tem the author had been led to study deeply the AmdehnungB- 
lehre of Grassmann, and the subject of multiple algebra in gen- 
eral ; these investigations interested him greatly up to the time 
of his death, and he has often remarked that he had more pleas- 
ure in the study of multiple algebra than in any other of his 
intellectual activities. His rejection of quaternions, and his 
championship of Grassmann^s claim to he considered the founder 
of modern algebra, led to some papers of a somewhat contro- 
versial character, most of which appeared in the columns of 
Nature. When the utility of his system as an instrument for 
physical research had he^ proved by twenty years^ experience 
of himself and of his pupils Professor Gibbs consented, though 
somewhat reluctantly, to its formal publication in much more 
extended form than in the original pamphlet As he was at 
that time whoEy occupied with mother work, the task of pre^ 
paring this treatise Tor wan, entrusted tn one ol Ms 
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students. Dr. E. B. Wilson, whose very successful accomplish- 
mciit oT the work entitles him to the gratitude of all who are 
interested in the subj ect. 

The reluctance of Professor Gibbs to publish his system of 
vector analysis certainly did not arise from any doubt in his own 
mind as to its utility, or the desirability of its being more widely 
employed; it seemed rather to be due to the feeling that it was 
not an original contribution to mathematics, but was rather an 
adaptation for sjiecial ])urposes of the work of others. Of many 
|)or1ions of the work this is of course necessarily true, and it is 
rather by the selection of methods and by systematization of the 
presentation that the author has served the cause of vector 
analysis. But in the treatment of the linear vector function and 
ihe theory of dyadics to which this leads, a distinct advance was 
mad(3 which was of conseciuenco not only in the more restricted 
field of vector analysis, hut also in the broader theory of multiple 
a.lg(d)ra in general. 

Professor Gibbs was much interested in the application of 
voedor analysis to some of the problems of astronomy, and gave 
(examples of such application in a paper the Determination 
of Elliptic Orbits from Three Complete Observations^^ (Memoirs 
of the National Academy of Sciences, VoL IV, Pt. 2, pp. 79- 
104). The methods (leveloi)od in this paper were afterwards 
appli(3d by Professors W, Beclie and A. W. Phillips* to the com- 
putation of the orhit of Swift’s comet (1880 V) from three ob- 
s(‘rva, lions, which gave a very critical test of the method. They 
found that Gibbs’s medhod possessed distinct advantages over 
th()S(i of Gauss and Oppolztir, the convorgimco of the successive 
af)proximations was inoro ra})i(l, aitd the labor of preparing the 
fundarncmlal (’qiiaiicms for solution much loss. Tliese two papers 
w(ne translated by Buchholz and incorporated in the second 
(ulition of Klmkorfiios’s Tlmretwhe ABtrommu, 

B(d.wc^en the years 1882 and 1889, tve pa|)ors appeared in the 
American fTournal of Scionoe upon certain points in the electro- 
magrudic theory of light and its relations to the various elastic 
thca)ri(5S. Those are romarkahlo lor the entire nbience of special 
Ipypolliesos as to 'the coimetdion between ether md matter, the^ 
only supposition tnado as to ihe oonaiitmtion of matter being that* 
it is flne-griiincKl with reference to the wave-^tength of light, but 
not inflnitelj flne-giidned, and that it does disturb in some man- 
ner the electrical fluxes in the ether. By mAods whose sim- 
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plicitj and directness recall his thermodynamic investigations^ 
the author shows in the first of these articles that; in the case of 
perfectly transparent media; the theory not only accounts for 
the dispersion of colors (including the dispersion of the optic 
axes^^ in doubly refracting media); but also leads to Fresnel’s 
laws of double refraction for any particular wave-length without 
neglect of the small quantities which determine the dispersion 
of colors. He proceeds in the second paper to show that circular 
and elliptical polarization are explained by taking into account 
quantities of a still higher order, and that tliesc in turn do not 
disturb the explanation of any of the other known phenomena ; 
and in the third paper he deduces; in a very rigorous manner; 
the general equations of monochromatic light in media of every 
degree of transparency; arriving at equations somewhat differtmi 
from those of Maxwell in that they do not contain explicitly the 
dielectric constant and conductivity as measured electrically; 
thus avoiding certain difficulties (especially in regard to metallic 
reflection) which the theory as originally stated had encoun- 
tered; and it is made clear that ''a point of view more in accord- 
ance with what we know of the molecular constitution of bodies 
will give that part of the ordinary theory which is verified by 
experiment; without including that part which is in opposition 
to observed facts.” Some experiments of Professor Ch S. Has- 
tings in 1888 (which showed that the double refraeiioii in Ice- 
land spar conformed to Huyghens^s law to a degree of precision 
far exceeding that of any previous verification) again led Pro- 
fessor Gibbs to take up the subject of optical theories in a pHp(3r 
which showS; in a remarkably simple manner, from (ilemeniarw 
considerations, that this result and also the general character of 
the facts of dispersion are in strict accord with the electrical 
theory, while no one of the elastic theories which had, at that 
time, been proposed could be reconciled with those exp( 3 riTnontal 
results. A few months later, upon the publication of Sir William 
Thomson's theory of an infinitely compressible ether, it became 
necessary to supplement the comparison by taking account of 
this theory also. It is not subject to the insuperable clifficultioB 
which beset the other elastic theories, since its equations and 
surface conditions for perfectly homogeneous and transparcuit 
media are identical in form wi'tji those of the electrical ilieory, 
and lead in an equally direct manner to Presneks consiruciidn 
for doubly-refracting media, and to the proper values for ilu* 
intensities of the reflected and refracted light. But Gibbs allows 
that; in the case of a fine-grained medium, Thomson's theory 
does not lead to the known facts of dispersion without unnatural 
and forced hypotheses, and that in the case of metallic reflection 
it is subject to similar difficulties; while, on the other hand, 
may be said for the electrical theory that it is ?iot obliged to in- 
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vent hypotheses, but only to apply the iaivs furnished by the 
seieiice of electricity, and that it is difficult to account for the 
coincidences between the electrical and optical pr’operties of 
media unless we regard the motions of light as electrical/' Of 
all the arguments (from theoretical grounds alone) for excluding 
aJl other theories of light except the electrical, these papers fur- 
nish the simplest, most philosophical, and most conclusive with 
whicli the present writer is acquainted; and it seems likely that 
tile considerations advanced in them would have sufficed to lirmly 
establish this theory even if the experimental discoveries of 
Hertz had not rendered such discussions forever unnecessary. 

In his last work, ^d^llcmentarj Principles in Statistical Me- 
chanics," Professor Gibbs returned to a theme closely connected 
with the subjects of his earliest publications. In these he had 
betui (uuKunned with tlie development of the consequences of the 
laws of thermodynamics which are accepted as given by experi- 
ence; in this empirical form of the science, heat and mechanical 
enm-gy are regarded as two distinct entities, mutually convertible 
of course witli certain limitations, but essentially dilferent in 
many important ways. In accordance with the strong tendency 
toward unification of causoa, there have been many attempts to 
bring tlicse two things under tlie same category; to show, in fact, 
Unit luuit is nothing more than the purely mechanical energy of 
the minute particles of which all sensible matter is supposed to 
be made up, and that the extra-dynamical laws of heat arc con- 
set (uenc.es of the immense number of indtpendcuit mechanical 
syshuns in any body— a number so great that, to human observa- 
tion, only c.erlain averages and most probable efrects are percept- 
ibl(‘. Y(it in spile of dogmatic asHcrtions, in many elementary 
books and j)0})ular expositions, that is a mode of moleeular 
motion, " tnese attempts have not been entirely suecessEul, and 
fho failure has been signalized by Lord 'Kelvin as one of the 
tdoudH upon the liistory of sciencti in the nineteentli century. 
Such investigations must deal with the mecbani(!S of syshmm of 
an imuuuise number' of degrees of fn^edom and (since we are 
(|iii((‘ unabhi in our experiments to identify or follow individual 
particles), In order to eomiiart^ the results of ’the dynamical 
reasoning with obstwvaiion, the processes must, be siatisiidil in 
(dinriKd,er. Tlie diffitfultios of such proeesses have Imm poinled 
out more*, Ilian once by Maxwell, who, in a passage whiidi Pro- 
Lessor Gibbs often (iiioted, says that serious errors have been 
mad(^ in Biudi inqniric‘S by men whose eompetency in other 
braiudies of mathematics was unquestioned. 

On aciamnt, then, of the diffieulties of the subject and of the 
(U'ofound importance of results which can be reached by no ojber 
known method, it is of the utmost consequence that the principles 
and processes of statistical mecihanics sbould be put upon a firm 
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and certain foundation. ■ That this has now been accomplished 
there can be no doubt, and there will be little excuse in the future 
for a repetition of the errors of which Maxwell speaks ; moreover, 
theorems have been discovered and processes devised which will 
render easier the, task of every future student of this subject, as 
the work of Lagrange did in the case of ordinary mechanics. 

The greater part of the book is taken up with this general 
development of the subject without special reference to the prob- 
lems of rational thermodynamics. At the end of the twelfth 
chapter the author lias in' his hands a far more perfect weapon 
for attacking such problems than any previous investigator has 
possessed, and its triumphant use in the last three chapters shows 
that such purely mechanical systems as he has been considering 
will exhibit, to human perception, properties in all respects anal- 
ogous to those which we actually meet with in thermodynamics. 
]S[o one can understandingly read the thirteenth chapter without 
the keenest delight, as one after another of the familiar formulas 
of thermodynamics appears almost spontaneously, as it seems, 
from the consideration of purely mechanical systems. But it is 
characteristic of the author that he should be more impressed 
with the limitations and imperfections of his work than witli its 
successes; and he is careful to say (p. 166 ) : ^^But it should be 
distinctly stated that, if the results obtained when the numbers 
of degrees of freedom are enormous coincide sensibly with the 
general laws of thermodynamics, however interesting and signifi- 
cant this coincidence may be, we are still far from having ex- 
plained the phenomena of nature with respect to these laws. 
Por, as compared with the case of nature, the systems which we 
have considered are of an ideal simplicity. Although our only 
assumption is that we are considering conservative systems of a 
finite number »of degrees of freedom, it would seem that this is 
assuming far too much, so far as the bodies of nature are con- 
cerned. The phenomena of radiant heat, which certainly should 
not be neglected in any complete system of thermodynamics, and 
the electrical phenomena associated with the combination of 
atoms, seem to -show that the hypothesis of a finite numlier of de- 
grees of freedom is inadequate for the explanation of the proper- 
ties of bodies.’^ While this is undoubtedly true, it should also 
be remembered that, in no departmmt of physics, have ihc^ 
phenomena of nature been explained with the completeiieeB that 
is here indicated as desirable. In the theories of electricity, -of 
light, even in mechanics itself, only certain phenomena are con- 
sidered which really never occur alone. In the present state of 
knowledge, such partial explanations are the best that oan^ be got, 
and, in addition, the 'problem of rational thermodynamics has, 
historically, always' been' regarded in this way. In a matter of 
such difficulty no positive should be ma'de, but it is 
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tilt* (inn belief of the present writer that the problem, as it has 
always been understood, has been successfully solved in this 
work; and if this belief is correct, one of the great dehcieneios 
in the scientific record of tlie nineteenth century has been sup- 
plied in the first year of the twentieth. 

In method and results, this part of the work is more general 
than any preceding treatment of the subject; it is in no sense a 
treatise on the kinetic theory of gases, and the results obtained 
are not the properties of any one form of matter, ])nt the general 
eqmiiions of thermodynamics which belong to all forms alike. 
'This corresponds to tlio generality of the hypotheses in which 
nothing is assumed as to the mechanical nature of the systems 
considered, (except that tlicy are mechanical and obey Lagrange’s 
or TTaniilton’s equations. In ibis respect it may l)o considered 
to have done for ilicrmody mimics what Maxwell’s treatise did 
for oleclromagnotism, and wo may say (as Poincare has said of 
Mjixwell) that Oihhs has not sought to give a meelianiital ex[)la- 
rmiion of lieat, but has limited his task to demonstrating that 
BiK'h an explanal.ion is possible. And tliis achievement forms a 
(I (ting culmination of his life’s work. 

AlUiougli the foregoing review (lomonsiraies a vast amount 
of work, one must not conclude that it is an exhaustive (catalogue 
of I'^rolessor Gibbs’s activities. Tie is known to have made two 
ininresiJng inventions in appliinl inechanics~one a brake for 
railway oars, which was paiented,*** and another, a type of gov- 
ernor of a higher order of approximation to astaiicism than any 
of its predecessorR, which was conslnuited in the machine shop 
of the ShefTlold Sc.ieniific St'hool and conslitutcH a valut‘d appa- 
raius in the colled.ion of tlu^ Department of Thysics, Theses imd- 
denis are quite sufTicient to flernonstrate that the inventor pos- 
S(‘HS(‘d all ih(^ mental (pialiflcationH necessary for a Riu‘(‘essful ox- 
pinlmimlcr, and to r(md(*r one curious as to why none of his pub- 
lislied works iiicliidc^H any deductions founded upon experimenitil 
inv(‘stigations of his own. Doubtless tlio reason is to 1)(^ found in 
t!ui fad; iliai he was living in a period of intense activity in (^x- 
pmlmcmlal research and re(*,ortl, so that he fotiml alnindant mate- 
rial already at Innnl to supply the quantitative data upon which 
h(^ based Iris pliilosopldcal dcdudlons. Wlien this was wanting, 
however, no one in the drde of his intimates could doubt Ms 
capadty for su|>plying a ddleianey by Ids own odorts. Whoa 

ni s. iw«mt No. mmt, Aprit 

m ' 



NATION AI, xVCAD^MY BIOGRAPHICAL MEMOIRS VOL. VI 


he was engaged upon his recondite analysis of the elastic theories 
of light he found what looked like a possible way of eluding the 
very great difficulties which come from the apparent non-existence 
of the eompressnral wave S3"stem; the tentative explanation, how- 
ever, involved the occurrence of certain phenomena in specular 
reflection which had never been seen or, at least, recorded. As 
it did not seem to him that such negative evidence was conclu- 
sive, he constructed an apparatus with his own hands so perfectly 
adapted to the end in view that his observations afforded the 
proof sought. A striking light is thrown upon the character of 
the great physicist by the fact that no reference to this theory, 
which must have cost much critical study, appears in his 
writings, nor is it known that any one except the present writer 
ever saw the apparatus and made the experiment for which it 
was designed. Its only lasting effect was to add to the convic- 
tion, not at that time invincible, that the electromagnetic nature 
of light must be accepted as a verity. 

As a member of the faculty of Yale University, Professor Gibbs 
constantly exhibited his interest in his work as an educator and 
manifested a reasonableness in his opinions no less striking than 
their occasional originality. With a perfectly courteous attitude 
toward those who differed from him, he never hesitated to ex- 
press his views with extraordinarily clear logic and admirable 
diction. The severest criticisms of his colleagues wore that his 
views were so broad, his opinions concorning important quCBiions 
so carefully thought out and so judicial, that he often lacked the 
essential qualities of an advocate. His preferences in a proposisd 
course of action were always obvious; but he could never blind 
himself to the advantages of a different course, and he soemcHl 
impelled to argue the affair as candidly with his associiales as ho 
did with himself. To one who knew his intellectual methods in 
pursuing a truth in the domain of physics, it was beautifully 
obvious that he did regard the administrative labors of a coll(?ge 
faculty as a department of the exact sciences. When it became 
his duty to express an opinion on the naerits of a candidate for 
higher academic honors, he was always kindly; he seemed as in- 
capable of entertaining a very severe judgment of the intellectual 
deficiencies of a student as he was of holding his own aebieve;- 
ments too highly. Toriimately, in his later life, at least, he Inul 
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little to do with the inevitable disciplinary work of the college; 
blit had he been called npon, we are sure that his tendency would 
always have been to err^ if at all, upon the side of clemency. 

It will surprise no reader of the numerous biographical notes 
concerning Professor Gibbs to learn that a man of so judicial a 
temperament was a very successful man of affairs. Happily for 
science, his position in the University was not such as to render 
that fact conspicuous, else he might have been called upon, for 
work wliicb, in view of his consciousness and inherent modesty, 
could easily have seriously interfered with his scientific pursuits, 
lie did, however, give his services as a trustee to the affairs of 
the Hopkins Grammar School of ISTew Haven, and he acted for 
many years as iroasiiriw of its funds, which had come down in 
pari from colonial times. 

Nothing is more difficult in a 1)iographical memoir than to 
giv(i to the rea(l(w a definite impression of the personal charac- 
teristicjs of an eminent man, of those characteristics which make 
i\\(\ man in the eyes of such of his contemporaries as are unable 
to (isiimato him by his works. On the other hand, there is no 
morc^ legitimate curiosity than that which prompts us to seek 
such information about a man who has impressed himself upon 
his times by his essential greatness. In many cases a mere 
aeeumulaiion of incidents in the life of one who has numerous 
points of contact with his follow-mon is all that is necessary for 
a discerning reader; but with one whose activities are chiefly 
intellectual this is often difficult, and particularly so with Pro- 
fessor Gibbs, who flecins never to have sought or desired a wide 
(Irclo of acquaintances. But wo should greatly err if we con- 
(diuled from this that Mr. Gibbs was of an unsocial nature. To 
me ho always appeared quite the opposite— perfectly friendly 
and af)proachable, ready to talk on any subject, and always 
equable, ho exhibilcHl a flattering welcome 'to every friend. Effu- 
siveness was as foreign to his nature as insineerity, but cordiality 
was never wanting. He laughed readily and possessed a lively 
sons(i of humor. Though rarely speaking of himself, he occa- 
sionally borrowed an example or an illustration from his personal 
experiences. One may bo recorded here, not only because of his 
enjoyment of its humor, but because his groat papers on thermo- 
dynamic’.s, which have brought him undying fame* were first puli- 
(uf)) ' ■ aaa , ■ ^ 
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lished hy the scientific society which received the curious criti- 
cism. A professor at the University of Berlin expressed to Mr, 
Gibbs, when he was there in 1868 attending various lecture 
courses, an interest in the Connecticut Academy of Arts and 
Sciences at Few Haven. Mr. Gibbs gave the information de- 
manded and casually stated that he himself was a member. 
This prompted the German scientist to the remark that ^^its 
memberships appear to be pretty freely bestowed.^^ In the minds 
of students of recent history of science this story must awaken 
singular reflections, of which the humorous aspects would, per- 
haps, not be the most enduring. Still, although keenly alive to 
the pleasures of social intercourse, no one ever lived who was less 
dependent upon it. He seemed to have absolutely boundless 
resources within his own mind which would meet every want, 
whether for work or for pastime, and it was inevitable that such 
an exalted intellect should live much alone. 

Ho qualities of Professor Gibbs impressed his sympathetic 
associates and his pupils more than his serenity and apparent 
unconseionsness of his intellectual eminence. Thoroughly char- 
acteristic and delightful is the remark which he once made to an 
intimate friend concerning his abilities as a mathematician. He 
said, with perfect simplicity and candor, I have had any 
success in mathematical physics, it* is, I think, because I have 
been able to dodge mathematical difficulties.*^^ 

Josiah Willard Gibbs was a member of a family which had 
long been distinguished for its scholars. He was descended from 
Eohert Gibbs, the fourth son of Sir Henry Gibbs, of Ilonington, 
Warwickshire, who came to Boston about 1668. One of Robert 
Gibbses grandsons, Henry Gibbs, in 1747 married Katherine, 
daughter of the Hon. Josiah Willard, secretary of the Province 
of Massachusetts. Of the descendants of this couple, in various 
parts of the country, no fewer than six have borne the name 
J oaaJi Willard Gibbs. On his fathers side we find an unbroken 
line of six poUege graduates. Five of these were graduates of 
,H:arvara-~.President Samuel Willard, his son Josiah Willard, 
the great-grandfather, grandfather, and father of the elder Pro- 
fessor (Sfibbe, who was himself a graduate of Yale. Among his 
mother's ancestors were more Yale graduates, one of whom, 
Rev., Jonathan/Picldhson, was- the first president- of ihe Oollege 
of Hew Jersey.' ' '' 

m 



JOSTAI-I WILIvARD GIBBS HASTINGS 

Many learned societies and universities have conferred their 
lionors upon Professor Gibbs in recognition of his great services 
to science. The list of academies and societies of vrhich he was 
a member includes the Connecticut Academy of Arts and Sci- 
ences^ the ISTational Academy of Sciences, the American Philo- 
sophical Society, the Dutch Society of Sciences, Haarlem; the 
Eoyal Society of Sciences, Gottingen; the Eoyal Institution of 
Crt'at Britain, tlie Cambridge Philosophical Society, the London 
Mailiematical Society, the Manchester Literary and Philosophi- 
(^al Society, the Eoyal Academy of Amsterdam, the Eoyal Society 
of London, the Eoyal Prussian Academy of Berlin, the French 
Institute, 11 le Physical Society of London, and the Bavarian 
Academy of Sciences. He was the recipient of honorary degrees 
from Williams Oollcgc, and from the universities of Erlangen, 
Ih*inccton, and Christiania. Jn 1881 he received the Eumford 
Medal from the American Academy of Boston, and in 1901 the 
Copley Modal from the Eoyal Society of London 
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Nature, Vol. XXXIII, 1886, p. 582. 

On multiple algebra (vice-president’s address before the section of 
mathematics and astronomy of the American Association for the 
Advancement of Science). Proc. American Assoc. Adv. Sci., Vol. 
XXXIII, 1886, pp. 37-66. 

Electro-chemical thermodynamics. (Two letterKS to the secretary of 
the electrolysis committee of the British Association.) Ilept. 
British Assoc. Adv. Sci. for 1886, pp. 388-889, and for 1888, pp. 
343-346. 

A comparison of the elastic and electrical theories of light, with 
respect to the law of double refraction and the dispersion of 
colors. American Journ. Sci., 3d ser., Vol. XXXV, 1888, pp. 
467-475. 

A comparison of the electrical theory of light with Sir 'William 
Thomson’s theory of a quasi-labile ether. American Journ. Sci., 
8d ser., Vol. XXXVII, 1889, pp. 129-144. Eeprint: Philos. Mag., 
5th ser., Vol. XXVII, 1889, pp. 238-253. 

On the determination of elliptic orbits from three complete obeer- 
vations. Mem. Nat. Acad. Sci., Vol. IV, 1889, pp. 79-104, 

Rudolph Julius Emanuel Clausius. Proc. American Acad. Arts ami 
Sciences, new series, Vol. XVI, 1889, pp. 468465. 

On the rdle of quaternions in the algebra of vectors. Nature, Vol. 
XLIII, 1891, pp. 511-514. 

Quaternions and the Ausdehnungslehre. Nature, Vol. XOV, 1891, 
pp. 79-82. 
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Quaternions and the algebra of vectors. Nature, Vol. XL VI I, 1893, 
pp. 463-4G4. 

Quaternions and vector analysis. Nature, Vol. XLVIII, 1893, pp. 
364-367. 

Velocity of propagation of electrostatic force. Nature, Vol. LIII, 

1896, p. 209. 

Semi-permeable films and osmotic pressure. Nature, Vol. LV, 1897, 
pp. 461-462. 

Hubert Anson Newton. American Journ. Sci., 4tli ser., Vol. Ill, 

1897, pp. 359-378. 

Fourier’s series. Nature, Vol. LIX, 1898, p. 200. 

Vector analysis: A text-book for the use of students of mathe- 
matics and physics, founded upon the lectures of J. Willard 
Gibbs, by E. B. Wilson. Yale Bicentennial Publications, pp. 
XVIII + 436. G. Scribner’s Sons, 1901. 

Elementary princiijles in statistical mechanics, developed with espe- 
cial reference to the rational foundation of thermodyna- 
mics. Yale Bicentennial Publications, pp. XVIII -f 207. C. 
Scribner’s Sons, 1902. 

Elemoutare Grundlagen der statistischen Mechanik von J. Willard 
Gibbs ; dexitsch bearbeitet von B. Zermels. Leipzig, 1905, pp. 
XVI + 216,8“. 

Unpublished fragments of a supplement to the “Equilibrium of 
nelorogeiusous Substances.” Scientific Papers, Vol. I, 1906, pp. 
418-434. 

On the use of vector methods in the determination of orbits. Lot- 
ten* to Br. Hugo BuehholK, editor of Klinkerfues^s Theoretische 
Astronomlo. Scientific* Papers, Vol. II, 1906, pp. 149-154. 
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BIOGRAPHICAL MEMOIR OF ELLIOTT COUES. 


Elliott Coues* was born in tlie town of Portsmouth, 'New 
Ilainpsliire, September 9, 1842, and died in the Johns Hopkins 
Hospital, in Baltimore, Maryland, December 25, 1899, at the age 
of 57 years, the immediaie cause of death being a grave surgical 
o])(U’ation for an affection of the throat. He was a son of Samuel 
Elliott and Charlotte (Haven) Cones. 

Dr. (Jouesf came of excellent New England ancestry. The 
first of the Cones lino to settle in America was Peter Cones, 
great-grandfather of Elliott Cones, who was born in the Parish 
of Saitit Peters, Island of Jersey, Channel Islands, and came to 
Portsmouth, New Hampshire, about 1735, whore he was married 
Novcunbcr 4 of the same year, and where he died at an advanced 
age, about 1783. His son, grandfather of the subject of this 
mcmioir, was Captain Peter Cones, born in Portsmoxith, New 
Hampslnre, July 30, 173G, where ho died November 29, 1818, 
al the age of eighty-two yc^ars. In early life he was a sea captain, 
and for a time an oUk'-er in the British Navy, but he returned ”^0 
Portsmouth some time before the beginning of the American 
Revolution. Hero he spent the remainder of his life, becoming 
a prominent citiz(ui and one of the founders of the IJniverBalist 
Church, of Portsmouth. It is a family tradition that be was at 
OTKJ time sailing master of the famous Rot/al Oeorge, which cap- 
sis^cd and sank in the roadsi(‘ad at Spithead, England, in August, 
1782. A nutnber of Captain Coues’s relatives were also officers 
In the British Navy. 

Dr. Coues^H father, Samuel Elliott Coues, was born in Ports- 
mouth, New Hampshire, June 13, 1797, and died there July 3, 
18(57. In early life he was a merchant, but later, for many 

Pronounced Koua, ("if. the Century Oydopedia of Names, 1894, 

p, 28 r). 

1 1 am greatly Indebted to Mr. Joseph Foster, of Portsmouth, N. IL, 
for a very full genealogical history of Ooues’s ancestry, on which the 
following brief summary is wholly based* 
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years, held an appointment in the Patent Office at Washington, 
where he resided from 1853 to 1866. He was a man of literary 
tastes, active in humanitarian movements, and for several years 
was president of the American Peace Society. He was the 
author of ^"^Mechanical Philosophy^^ (Boston, 1851) and ^^Studies 
of the Earth,” etc. (Washington, 1860). It is said of him that 
he had "^a keen perception of the beauties and mysteries of nature 
and an ever-pervading feeling of philanthropy.” 

Hr. Coues’s ancestry on his mother’s side is traced back, on 
different lines, to John Mason (d. 1635), the original grantee of 
New Hampshire, to the Appletons and Havens of Massachusetts, 
and to other distinguished New England families (among them 
to Governor Thomas Dudley) . Charlotte Haven (Ladd) Cones, 
Dr. Coues’s mother, was a direct descendant from Daniel Ladd, 
who came to New England in 1633-1634, and, after short resi- 
dences at Ipswich and Salisbury, became one of the original set- 
tlers of Haverhill, Massachusetts, where he died in 1693. Coues’s 
mother survived him by a few months, dying at Brookline, 
Massachusetts, July 4, 1900. 

Coues’s grandmother, wife of Captain Peter Cones, was Re- 
becca Elliott, a daughter of Samuel Elliott, who came from 
Topsham, Devonshire, England, and was married at Portsmoutli, 
New Hampshire, May 6, 1761. This connection is the source 
of the baptismal name Elliott in the later generations of the 
Cones family. 

It thus appears that Dr. Cones’s ancestry was partly Eren(;h 
and partly English. His forebears on the English side in Aukt- 
ica were among the earliest settlers of New England, and be- 
longed to families of distinction, there being among them a 
former president (Haven, 1749-1806) of Harvard College* It 
also appears that his immediate predecessors for several g(!n(*ra- 
tions were all residents of Portsmouth, New Hampshire. 

As already noted. Dr. Cones’s father removed witli \m family 
from Portsmouth to Washington in 1853, when Elliott was 
eleven years old, and this city became the future residence of the 
younger Coues until his death, except when away on official 
duties during his nearly twenty years’ service in the medical 
corps of the tJnited States Army. He prepared for college at 
Gonzaga Seminary, a Jesuit school in Washington, and later 
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entered Columbian College of that city (afterwards called Co- 
lumbian University and now known as George Washington 
University), from which he received the degree of A. B. in 1861 
and M. U. from its medical department in 1863. From the same 
institution he received the honorary degree of A. M. in 1862 and 
that of Ph. D. in 1869. Here for ten years — 1877-1886 — he 
acceptably filled the chair of anatomy. 

In 1869 he was chosen to the chair of zoology and comparative 
anatomy at Norwich University, Vermont, which position, how- 
ever, he was unable to accept. 

PI is military career began in 1862, when he enlisted in the 
United States Army as a medical cadet; he was promoted to 
acting aHsistant surgeon in 1863, and to assistant surgeon in 
1(S(P1, serving in tliis capacity till 1881, when he resigned from 
the army to devote his entire time to scientific and literary pur- 
suits. He was assigned to his first military post at Port Whip- 
ple, Arizona, in March, 1864,* where he remained for sixteen 
montlis, making the journey from Fort Leavenworth to Santa 
Fe, New Mexico, by mail coach, and thence to Port Whipple on 
liors(Paek, travelling with the military command to which he was 
olTicially attached. During his assignment to Port Whipple })e 
made a military journey from Port Whipple to San Pedro, on 
the coast of southern California, via Port Mojave and Port 
Yuma.f Laic^r Jiis travels in the service of the Government 
gave him an opportunity to become personally familiar with the 
pliysical fcmtiirc^s of oiluir portions of the West while it was still 
imclumged by tlui inroads of civilization. On hia return from 
Fori Wliipphs he was assigmd to PYrt Macon, North Carolina, 

* For an Interesthig sketcb, with T)Orlralt, of Br, Cones at this en- 
ihuHlastie stage of his ornithological career, see a paper hy Captain 
(I A. Curtis, TT. H. A. (retired), entitled “Cones at his first Army 
Cost,” ptibliHhed in “Bird-Lore" In 1902 (Vol. IV, pp. 5-T), together 
with an extract from Cones’s Journal, referring to a day’s march In 
New Mexico (reprinted from the “American Naturalist," Vol V, June, 
1871, pp. 199, 200). 

1 91)16 ornithological results of his Journey from Fort Leavenworth 
to Fort Whipple and from Fort Whipple to the I^aeific coast are 
given In two papers puhllshed in “The Ibis," entitled respectivc^ly 
“Ornithology of a Prairie Journey” (Ibis, April, 3865, pp, 157-165) 
and “From Arlz(ma to the I’aelflc” (Ibis, July, 1866, pp. 259-265), 
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and afterwards to Fort McHenry, Baltimore, Maryland. In 
1873 he was ordered to Fort Eandall, Dakota, and thence as- 
signed (1873-1876) as surgeon and naturalist to the United 
States Northern Boundary Commission. From 1876 to 1880 he 
was detailed as secretary and naturalist to the United States 
Geological and Geographical Survey of the Territories, under the 
late Dr. F. Y. Hayden, In 1880 he was again ordered to Ari- 
zona, but the surroundings of a post surgeon on the frontier 
were so incompatible with the prosecution of the scientific work 
he had then in hand that, failing to receive a more favorable 
assignment, he resigned his commission and returned to Wash- 
ington. 

Dr. Coues early showed a strong liking for natural history 
pursuits, and especially for ornithology, to which he later became 
passionately devoted. His residence in Washington, with free 
access to the collections of the Smithsonian Institution and inti- 
mate association with the late Professor Baird and other leading 
naturalists connected with this great institution, afforded him 
the incentive and opportunities for research whicli he early and 
enthusiastically embraced. His first technical paper was 
Monograph of the Fringes of North America,"' pnblisJied in 
the Proceedings of the Academy of Natural Sciences of Phila- 
delphia in July, 1861 (pp. 170-205), when he was only ninetcon 
years old. This paper was notable for the care and completeness 
with which the subject was treated, and would have been credit- 
able to an author of much greater experience. It fully fore- 
shadowed the high character of his subsequent work in systoraatic 
ornithology. 

This paper was followed in the same year by bis ^^Notes on the 
Ornithology of Labrador/'* based on field observations and col- 
lections made by him on a visit to that country in I860. This 
was succeeded the same year by ^'A Monograph of tlie Genus 
Mgiothm, with Descriptions of new Speciea/'f and the following 
year by a faunistic paper (with D. Webster Prentiss) on the 
birds of the District of Columbia,! and the beginning of a series 

*Proc. Acad. Nat Scl. Philadelphia, 1861, pp. 215-257, 
t IMd., pp. 873-390. 

^309421^^^ Eept Smithsonian Institution for 1861 (1862), 
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of monographs (1862-1868) on various groups of water birds^ as 
follows: ^^Synopsis of the North American Forms of the Colym- 
bidse and Podicipid^e’^ ‘^^Revision of the Gulls of North Amer- 
ica’^;! ‘^^A Review of the Terns of North America’^ ;J ‘^^Critical 
Review of the Family Proeellariid9e/^§ and ^‘^A Monograph of 
the Alcidae.”|| Here may also be mentioned his ^^Classification 
of Water Birds” his ^^Studies of the Tyrannida?;, Part 1. Re- 
vision of the Species of Myiarchus” and his ^‘^Material for a 
Monograph of the Sphenicidai.”f f During this same decade he 
also publislied several ])apers on the anatomy of birds. 

Dr. Ooues’s writings cover the whole field of ornithology, and, 
including reviews and short notes on special subjects, number 
probably more than live hundred titles, but, with the exception 
of a few revisionary, monograiihic, and bibliographical papers, 
(leal almost exclusively with the birds of North America north of 
Mexicio. His greatest service to ornitlmiogy is, beyond question, 
his ^T\ey to North American Birds,” the first edition of which 
appeared in 1872 and the fifth and last in 1903, four years after 
the author’s (h'ath. This edition was in reality, as respects the 
g(‘ueral i(‘xt, tlu^ third rcviscid edition, the third and fourth edi- 
tions being reprints of ihes scicond, with the addition of important 
apf)OtKli(tes. 

ddie was designed as a popular handbook of North 

•x Proe. Acart. Nut m, PhmuUapliin, Vol. Xrv, 1862, pp. 226-283. 

t Ibid.^ pp. 291-312—1111 abstract of n monograph published in full 
twelve years latcu* bi “Birds of this Norlhwc'st,” 1874, pp. 589-717. 

:i: !U(L, pp. 535-559. 

Ubid, Vol XVI, 1864, pp. 72-91, 116-144; Vol XVIIX, 1866, pp. 
25-33, 134-197. 

II (bid, Vol XX, 1868, pp. 2-81, figs, 1-16. 

Vol XXI, 1869, pp. 193-218. 

(bid., Vol XXIV, 1872, pp. 56-81. 

tt fidd, pp. 179-212, pis. iv, v. 

tt “The Osteology of the (Joli/mbm (orquatm; with Notes on its 
Myology/’ Mem, Boston Ho(*. Nut Hist., Vol I, pt ii, 1860, pp. 131- 
172, rh. V, and 2 text figures. 

Bird’s-Kye Views (‘on the stru(?ture of the eye in birds]. Amer- 
ican Naturalist, Vol II, 1868-69, pp, 505-513, 571-583, with illustra- 
tions. 

Mechanism of Flexion and IQxtenslon in Birds’ Wings. Proc. 
American Aisoe Adv. Bed., Vol XX, 1871 (1872), pp. 278-284, with 
lllnstratloni. 
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American birds, and was one of the first works to introduce the 
method of botanical manuals into zoology. It was at the 
same time a taxonomic revision of IsTorth American birds from 
the standpoint of a competent authority. 

The first edition of the 'Tvey^' contained an 'Tntroduction'' of 
some sixty pages, giving a general account of the external char- 
acters of birds, an explanation of the technical terms used in 
ornithology, a concise exposition of the principles of classification 
and nomenclature, an artificial key to the genera, and much 
other information useful to the amateur. A systematic synopsis 
of North American birds followed, with brief descriptions of the 
species, indications of their geographical distribution, and refer- 
ences to leading authorities. By skillful use of language and 
several hundred illustrations, the amount of text was reduced to 
small compass without serious sacrifice of clearness. The higher 
groups were quite fully' charaeteri:^ed, and a synopsis of fossil 
North American birds was added. Many changes in classificja- 
tion were introduced, and many ^^species'^ were reduced to ‘^^varie- 
ties, this being before the days of trinomial nomenclature. 

The second edition (1884) was prepared on essentially the 
same lines, but it was entirely rewritten and greatly augmented, 
containing twice the number of pages and, through use of 
smaller type, nearly four times the amount of matter, and a largo 
increase in the number of illustrations. 

The now comprised fonr ^Tarts,” namely: Part T, 

^^Field Ornithology,^^ a reprint, with slight modifications, of a 
separate work issued by the author under this title in 1871. 
Part II, ^‘^General Ornithology,''^ consisting of the introductory 
matter of the first edition, greatly amplified, with the further 
addition of nearly one hundred pages of now matter on the 
anatomy of birds. Part HI, "‘Systematic Synopsis of North 
American Birds/" is the ""Systematic Synopsis"" of the first edi- 
tion, greatly extended by fuller diagnoses and the addition t)f 
concise biographies of the species. Part IV, is the ""Syatemaiic 
Synopsis of the fossil Birds’" brought down to date and the su})- 
ject more fully presented. The nomenclature is materially 
changed throughout, some twenty or more groups previously 
rated by him as aubgenera being here given full generic rank, en- 
tailing corresponding changes in the names of species. 
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The four parts are preceded by an ^^Historical Preface” of 
twenty pages of wholly new matter, which is a concise history of 
North American ornithology, from its earliest beginnings in 
1612 to the year 1860. The history is divided into epochs and 
periods, and the work and impress of each prominent author is 
briefly and judicially weighed, with the author's usual felicity of 
cliaraeierization. 

The tliird edition (1887) is the same as the second, with the 
addition of an appendix of thirty pages, ^^exhibiting the nomen- 
clature of the American Ornithologists' Union Check-List in 
com])arison with that of the Key and including descriptions of 
additional s])ecics, etc.,” the American Ornithologists' Union 
CIu^ck-List of North American Birds having appeared during 
the interval between the second and third editions of the ^^Key.” 
'’riic names employed in the two systems are arranged in parallel 
coluinnvS, with the interpolation of descriptions of some sixty 
spcHocis and subspecies not previously included in the ^T^ey.” 

^Idie fourth edition (1890) is the same as the third, with the 
addition of a second appendix, to include a number of further 
additions of species and subspecies. 

^Jdie fifth edition (1903), issued in two volumes instead of 
one, is again largely a new work, the synoptic portion having 
b()en wholly rcuvriiieri and greatly enlarged, the classification and 
arrangement (‘,onsi(l(5rably altered, and the nomenclature revolu- 
Lloni%(‘d, This being the first revised edition of the ‘^^Key” since 
the appcmrance of the Aineriean Ornithologists’ TTnion Check- 
Lisi in IHHf), wo hav(i her(^ the nomenelature of this list, which 
Dr. Ooues did so nuudi to shape, for the first time adopted in the 
^‘K(\y,” (iluj autlior ofttm waiving his own opinions and prefer- 
(‘m'(‘s for ihe^ sake of conformity with the Check-List. Many of 
ilu^ old illustrations wc^re discarded and hundreds of new ones 
addeui, made extinmsly for the work. The ^TTistorical Preface,” 
tlu^ “Field Ornithology,” and the '^General Ornithology” are the 
sam{‘ as in former editions, except that in the latter, b(Bid(‘B 
slight verbal clianges in the text, much now matter is added, 
fifing cluinges in Part Ilf, besides those of nomenclature and ar- 
rang(mient, consist in the amplification of many of the diagnoses, 
a revision of the rangem of the apecies and subspecies, the addi- 
tion of bibliographical references, many vernacular synonyms, 
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and much, critical and historical comment on questions of nomen- 
clature (almost wholly excluded in former editions) ; also the 
characterizations of the higher groups are more elaborate and 
extended, their composition and relations being stated with mas- 
terly clearness and comprehensiveness. As stated by the present 
writer in a review of the ^^ISTew Key/^ it is a ‘^^masterpiece of 
mature ornithological work, which alone would long keep green 
the memory of its gifted author.^^ The ‘^‘^Key^^ is a well-known 
and old favorite, whose thirty years of practical usefulness have 
won for it unstinted and well-merited praise, and in its new 
form will prove for many years to come a boon alike to the ama- 
teur and the professional student of ISforth American birds. 
The ^Key' of 187S was an innovation and an experiuuml in 
ornithological literature; its practicability was evident from the 
outset, and it proved to be the forerunner of almost numherlcHS 
successors of ^key^ manuals in various departments of zoology. 
The author^s final revision of this greatest of his many contribu- 
tions to ornithological literature will make a new generation of 
bird students his debtors and admirers.'’^* It was his last piece 
of literary work, and could he have lived to carry it through the 
press its publication would have been not only less delayed, but 
the work would have had the benefit of his final touches. 

The ^T^ey^^ was recognized, abroad as well as at home, as a 
work of the highest excellence. In a review of the second edition 
in ‘’The Ibis’^ (1885, pp. 100, 101), a journal not noted for its 
use of superlatives in its notices of current literature, the follow- 
ing high praise is accorded the ^^Key^^ : 

^Tt is, however, to Part II of the present volume iliai wo must 
specially direct the reader'^s attention. In this Pari ihorc^ is 
condensed into some 180 pages a more complete account of the 
structure and classification of birds, brought up to the prescuit 
standard of our knowledge, than any other with which we art‘ 
acquainted. * So much inf oration that cannot be got 

at elsewhere is brought together in this GQinprehensive treatise, 
that it ought to be in the hands of every orniihologiBt, whetlier 
he is a special student of the American avifauna or not. It m, in 
fact, our deliberate opinion that Ooues^s new ^Kcy^ is, as one of 
the veteran ornithologists of the continent has tersely put it, in 
a private letter, "one of the best and most useful bird books cvcit 
written;' and we, commend it to our readers accordingly.” 
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Closely conjoined with the ^^Key to Forth American Birds^^ 
are three other publications by Dr, Coues, namely, a “Check- 
List ol* Forth American Birds/^ his “Field Ornithology/^ and a 
second edition ol his Check-List, entitled “The Cones Check- 
List of North American Birds, Second Edition/^ 

The first edition of the Check-List was published in December, 
1873, forming a brochure of 137 pages, and a bare catalogue of 
scientific and vernacular names, printed in thick type on one 
side of the paper, with critical comment in footnotes and in a 
15-pagc appendix. It was reissued in January, 1874, with the 
“Field Ornithology/^ The Check-List was “prepared in strict 
accordance with the Xey^^ and “reflects exactly whatever of truth 
or error that work re])resents/^ As said by the author, the need 
of a new (Lock-list was urgent, the first and only previous check- 
list of Forth Amc3rican birds being that of Baird, published in 
1858. In the inoantiine great changes had been made, through 
the addition of some fifty species, the removal of many as extra- 
limi tal or invalid, and the reduction of a large number of others 
to the rank of “varieties.’^ In the introduction to the combined 
“Manual of Instruction and Check-List of Forth American 
Birds,” the author says: 

“In ih(i [)res(3nt siaio of our knowknlge, and under a system of 
nomenclatuin tluii is provcjn inadeciuate and may before long be- 
conu' obsoklc, recognition of numerous Varic^tics' — resultant 
modifications of Bp(3(U(3S by i)hysieal conditions of environment — 
is im'f)(3rative ; atul what are tlu‘se varidit's but ihe rills that flow 
into and help swell th(3 mighty stremm of chiscent with , modi fica- 
iion ?” 

IIcu'c was refl(‘nl(Kl ilu3 tendemey, already prevailing among the 
Icuiding Arnericjan ornithologists of that iim(3, to reduce the status 
of lodd forms from speciciH to “varieties” (later called “sub- 
sp(*ci(‘s”), such a reduction being for tlm first time consistently 
made for the whoIt3 ornis in the first edition of the “Kc^y,” 

“Field Ornithology” and “Cheek-List” were intended 
origitially to form part of the first edition of the “Fey” with 
whicdi tlu! “Ficfid Ornithology” was combined in all of the later 
editions of that work. The scope and purpose of the “Field 
Ornitliolofy” is well indicated by the subtitle, “A Manual of Tn- 
striKition for procniring, preparing, and preserving Birds.” It 
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was divided into eight chapters, covering such subjects as col- 
lecting implements and their use, directions and suggestions for 
field work, the registration and labeling of specimens, the prepa- 
ration of birdskins, determination of sex, etc., and the care of 
collections. 

The instructions here offered were based on the author’s many 
years of field experience, and were not only detailed and judi- 
cious, but were presented with a familiarity and charm of style 
that made even such dry details attractive. It is thus, without 
doubt, one of the most useful and popular manuals of ornitho- 
logical field work ever put forth. 

The second edition of the “Coues Check-List’’ appeared in 
1882, a royal octavo of 165 pages, containing as an appendix a 
‘^^Catalogue of the Author’s Ornithological Publications, 1861- 
1881,” numbering 300 titles. The second edition is a very dif- 
ferent work from the first, inasmuch as it is philological as well 
as ornithological. In nomenclature and classification the second 
Check-List is a faithful reflection of the second edition of the 
^Tvey,” and holds to it the same relation that the first Chock- 
List held to the first edition of the ^Tvey.” Furthermore, it 
was the nomenclature followed in all subsequent editions of the 
^TCey” down to and including the fourth, published in 1887, 
with a few additions and slight changes in the appendices to the 
third and fourth editions. 

Baird’s Check-List, published in 1858, included 722 species 
and subspecies (excluding 22 recognized by Baird himself as 
extralimital) ; the first Coues Check-List (1872) included (with 
the 28 given in the appendix) 778, an increase of 66 over the 
Baird list; the second Coues Cheek-List (1882) included 888, 
an increase of 100 over the Coues list of 1872. 

A Check-List of North American birds was also published by 
Eidgway in 1880.* This comprised 924 species and subspecic^H, 
of which 37 were admitted by the author to be extralimital, leav- 
ing as '"North American” 887, or one less than the number recog- 
nized by Coues. The two lists are, however, very unlike, not 

'‘A Catalogue of the Birds of North America.” By Robert liUlg- 
way. Proc. U. S. Nat. Miis,, Tol. Ill, 1880, pp. 163-240. Also separate, 
as: “Nomenclature of North American Birds,” forming of 

the United States National Museum, No. 21,” pp, 1881. 
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only as regards nomenclature, but in the species and subspecies 
(especially the latter) admitted or excluded by the two authors. 
This comparison of check-lists connotes in a general way the ad- 
vance of knowledge of the forms of the North American ornis 
for the twenty-four /ears between 1858 and 1882, which may be 
taken also as an indication of the general advance made in our 
knowledge of the geographical distribution and life histories of 
the birds of North America* north of Mexico. 

To revert now to the second Cones Check-List: According io 
the author, the changes in nomenclature from his first list are 
numerous and in many instances radical, affecting not less than 
150 cases, while the changes in ornithological status are '^prol)a- 
!)ly not more than 30.^^ Kespecting this edition of the Check- 
List he says: 

revising the list for the main purpose o£ determining ihc 
ornithological iitatns of every North American bird, the most 
scrupulous attention has been paid to the matter of nomencla- 
ture, not only as a part of scientific classification, determining 
the technical relations of genera, species, and varieties to each 
other, but also involved in writing and speaking the names of 
birds correctly. The more this matter was scrutinized, the more 
evidcuKJOs of inc'-onsistency, negligence, or ignorance was discov- 
ered in our habitual xise of names. It was therefore determined 
to submit the current (iatalogue of North American birds to a 
rigid (examination, with reference to the spelling, pronunciation, 
and derivation of every name— in short, to revise the list from a 
|)hil()logieal as well as an ornithological standpoint.^^ 

Accordingly some twelve pages are devoted to the philological 
pluisce of the stibject, whieli is diBcusBced under the several heads 
of etymology, orthography, and orthoepy. After explanations 
of the English, (Continental, and Itomau methods of pronuncia- 
tion, be adopts the latter to the extent of insisting upon ^Hhe 
Homan sounds of the vowels and diphthongs, bnt yields the point 
in ilui disputed emm of certain consonants/^ 

More than half of the spaecB of the Check-List is ocenpied by 
the? etymology, pronnncialion, and definition of the technical 
names™an instrnetive and important feature, almost unique in 
Bucli a conncK^tion; but neither his emendations of names, nor his 
prciscribed Eomaii pronunciations made much impress upon the 
users of the Oheek-Iist. Indeed, in less than four short years 
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the American Ornithologists^ Union, through a committee of 
which he was chairman, adopted, and published, in the interest 
of stability in nomenclature, a rule that ^‘^the original orthogra- 
phy of a name is to be rigidly preserved, unless a typographical 
error is evident/^ and a check-list of iSTorth American birds in 
which this rule was strictly enforced. Yet Dr. Coues, in all the 
subsequent “editions of his ‘^^Eey^^ and in his other works, con- 
tinued to employ his own ^^corrected’^ names ; but he did not use 
i.n private conversation nor in scientific discussion the Eoman 
method of pronunciation, nor did he introduce it into any edi- 
tion of the “Key.” 

Although he was loyal (except in the spelling of names) to Ihe 
American Ornithologists^ Union “Code of Nomenclature” and 
to the American Ornithologists^ Union Check-List, which on its 
appearance in 1886 immediately supplanted all previous check- 
lists of North American birds, he properly reserved the right of 
individual judgment in all questions of ornitliological scierLce. 
Thus, in the preface to the third edition of the “Key” (1887) 
he says : 

“Uniformity of nomenclature is so obvious and decided a prac- 
tical convenience that even at the risk of seeming to laud work 
in which he had a hand, the author cannot too strongly urgti 
compliance with the Union’s code, and adherence to tlic set of 
names the Union has adopted. These may not be the best pos- 
sible, but they are the best we have.” 

In the “Appendix” to this edition of the “Key,” as already 
noted, he gave the nomenclature of the “Key” and the American 
Ornithologists’ Union Cheek-List in parallel columns, whicdi 
made the occasion for any display of dissent or criticism of that 
work he may have felt, yet this “consists chiefly in declining to 
admit to the 'Key’ some forms that the American Ornithologists’ 
Union committee haVe deemed worthy of recognition by name.” 
The number of forms he saw fit at this time to exclude is not 
large, and nearly all were admitted by him in his later (fiftli) 
edition of the “Key.” Yet his adhesion to purism in the con- 
struction of names, despite the American Ornithologists’ Union 
and other codes of nomenclature to the contrary, continued to 
the end and proved in later years the cause of estrangement be- 
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tween himself and some of his (otherwise and formerly) most 
esteemed colleagues. 

In his first check-list, Cones protested ag^^inst the use of ^^so 
many needless and burdensome generic names, ^ ^ ^ adopted 
in Bailors great work/^ which he discarded in the first edition 
of the ^Ivey/^ but gradually adopted in the later editions, with 
others proposed in the meantime by himself and others, in ac- 
cordance with the prevailing custom of recent authorities. 

Other important ornithological works by Dr. Coues are his 
^^Birds of the Northwest, published in 1874, and his ‘"^Birds of 
the Colorado Valley,” published in 1878, both in the “Miscella- 
neons Publications” scries of the Hayden Geological Survey 
Ti^lic first of tlicse, the ^‘^Birds of the Northwest: A Hand-book 
of the Ornithology of the Kegion drained by the Missouri Kiver 
and its Tributaries” (8vo, pp. xii+791) treats primarily of the 
birds of the Missouri region (about 450 species), with reference 
to their geographical distribution, habits, and synonymy, and the 
Sf)ecimons taken on various expeditions under the late Dr. D. V 
Hayden; the Horth American species of the families Larid?e, 
ColymbidiD (=Gaviidje), and Podicipidae (= Colymbidse), 
how(wer, being, in addition, treated monograph i cal ly, abstracts of 
whi(di monographs w(U'e published in 18()2-18G3. Two new gon- 
oni and one new specios are here described, and there arc various 
recti ficuitions of nomenclature. The work is an important sum- 
mary of the ornithology of the region treated, as tlien known, 
and will ever remain a standard work of reference. 

Hero may also be mentioned a fourth important contribution 
to the ornithology of a portion of this general region, namely, 
hiH ^^Pield Holes on Birds observed in Dakota and Montana 
along tlio Poriy-ninth Parallel during the seasons of 1873 and 
1874,”* embodying the results of his ornithological field work as 
naturalist to the TTnited States Northern Boundary Commission. 
The line surveyed extended from the Red River of the North to 
ilie Ro(4c Mountains, a distance of aboxit 850 miles. The faunal 
eliaraeleristies of different portions of the route are compared, 
followed by a systematic list of the species observed, with the 

♦ Bull. XI B. amt and Geogr. Burv. Terr.. Vol IV, No. 3, July 29, 
1878, pp. 645461* 


m 



J^A^IONAt ACtAmur BtO(iRAt»HiCAt MEMOlfeS — Vot. VI 


localities^ dates, and measurements of the specimens taken, and 
extended biographical notes on man}^ of the species, some of 
which were previously little known, resulting altogether in a 
large amount of wholly new information about the birds of this 
region. 

The publication of the “Birds of the Colorado Valley^^ (8vo, 
pp. xvi+807, figs. 70), in 1878, was a marked event in the litera- 
ture of I^orth American ornithology and added immensely to 
the reputation of this already well-known and extremely popular 
author. The subtitle of the work, “A Eepository of Scientific 
Information concerning North American Ornithology,^^ is fully 
Justified by its contents, and it has ever been sincerely regretted, 
by ornithological amateurs and experts alike, that the “Part 
First, Passeres to Laniidse,^" with the “Bibliographical Appen- 
dix/^ is the only portion of the work ever published. It is not 
too much to say that this volume will ever remain a classic in 
ornithological literature. The biographical portions display to 
the fullest Coues's wonderful command of the English language, 
and prove, as claimed in the “Prefatory Note^^ (p. vi) : 

“It is possible to make natural history entertaining and at- 
tractive as well as instructive, with no loss in scientific prcciaioti, 
but with great gain in stimulating, strengthening, and confirm- 
ing the wholesome influence which the study of the natural sci- 
ences may exert upon the higher grades of mental culture ; nor 
is it a matter of little moment to so shape the knowledge which 
results from the naturalises labors that its increase may b(5 sus- 
ceptihle of the widest possible diffusion.” 

At the same time, the technical portions of the work measure 
up to the highest standards, and the bibliographical appendix 
established a grade of efficiency never before attained, and set a 
model f6r the emulation of all future natural history bibliogra- 
phers. 

This work is a systematic treatise on the birds of the region 
drained by the Colorado Eiver (embracing all of Arizona, much 
of New Mexico, Utah and Nevada, and portion^ of Colorado and 
southern California)', with the synonymy and bibliography 
(mostly in footnotes) of the extralimital North American species 
of the families treated. The higlier gtoups are fully characterized, 
and their relationships elaborately discussed, as nearly as possible 
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in non-teehnical phraseology; full descriptions are given of the 
external characters of the species, with exhaustive tables of syn- 
onymy and bibliographic references, a brief statement of the 
ranges of the species and ^Varieties, and usually extended 
biographies, some of them remarkable for their literary excel- 
lence, the common-place facts of bird-dom being often infused 
with a flavoring of poetic imagery. Chapter XIV, on the Swal- 
lows (Hirundinidge), is ideal in its combination of technical 
details with general information, arranged under sections enti- 
tled: '^Xames of Swallows, ''General Distribution of Swallows,^' 
"Migration of Swallows,^^ "Arcliitecture of Swallows, "Abnor- 
mal coloration of Swallows,’^ and "General I-Tabits and Traits of 
Swallows,” followed by detailed treatment of the genera and 
species of this family found in ISTorth America, including very 
full biographies, presented with the felicity of touch character- 
istic of the author at his best. Under "Migration of Swallows” 
is a long dissertation on the question, Do swallows hibernate? 
which includes, besides a summary of the alleged evidence, an 
exhaustive annotated bihliography of special articles on the sixb- 
ject, occupying a dojsen pages and numbering nearly two hundred 
titles. He says, in commenting on the evidence: 

"J have newer seen anything of the sort, nor have I evtsr known 
one who had seen it; consequently, I know nothing of the case 
bAit what I have read about it. But I have no means of refuting 
the ovidenee, and consequently cannot refuse to recognize its 
validity. Xor have I aught to urge against it, beyond the degree 
of incredibility that attaclu‘.B to lughiy (exceptional and improb- 
able allegations in general, and in particular the clifficultv of 
iindorstanding the alleged abrupinesa of the transition from 
activity to torpor. I cannot consider the evidence as inadmissi- 
ble, and mtist admit that the allo^jod facts are as well atiestod, 
according to ordinary- rules of evidence, as any in ornithology. 
It is UHclc^HS as well as unseientifle to pooh-pooh the notion. Tlui 
asserted facta arc nt^arly identical with the known cases of many 
roptiU^s and baitaehians. They are strikingly like the known 
cases of many bats. They accord in general with the rocogniz(‘(l 
conditions of hibernation in many mammals.” 

There arc3 also special bibliographies*** on the "Architecture of 

^ The titles hero given In the body of the work ar©, imfortunately 
for the eoavanltnce of subsequent authors, not repeated In Oouea's 
later published blbllogmphles. 
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Svallows” and on “Abnormal Coloration of Swallows”; and 
there is another special bibliography (117 titles) on the genus 
“Ampelis” {=Bom'by cilia,), of the family “Ampelids” (= 
BombyeillidEe) . 

The last 217 pages of the main text of the “Birds of the Colo- 
rado Valley"’ form a “Bibliographical Appendix ” entitled “A 
List of Faunal Publications relating to North American Orni- 
thology.” The list is made up mainly of titles of “ 'local lists’ 
and alhed kinds of articles,’ all general treatises including larger 
geographical areas than North America, although North America 
may be included, being excluded, as are also all systematic papers 
treating of genera or higher groups, even when consisting wholly 
of North American species, these latter, under the author’s plan 
of a “TJniversal Bibliography of Ornithology,” falling under the 
section "Systematic Ornithology.” The geographical limits are 
North America from the southern boundary of Mexico north- 
ward, including Greenland, and also the Bahamas and Bermudas, 
but not the West Indies nor any part of America south ot 
Mexico. The author says ; “There is little to be said of the way 
in which the work has been done; for if it cannot speak for itself, 
the less said the better.” He adds, however, that “the compiler 
has habitually regarded The Title as a thing no more to bt! 
mutilated than a man’s name; and that he has taken the utmost 
pains to secure transcription of titles vorhalim, literatim el 
punctuatim"; and further states that “no title * * * has 

been taken at second-hand" unless so specified. The list begins 
with John Smith’s description of Virginia, published in 1612, 
and ends with papers and works that appeared during the first 
half of the year 1878. The list is followed by an index, arranged 
in two sections, the first of authors, the second of localities, the 
great utility of which is obvious. 

Aside from the complete and exact transcription of titlcts, 
whether of independent works or of papers published in journals 
or in the proceedings of societies and academics, the extent and 
character of the information given in relation to North American 
ornithology is indicated by descriptive comment or concise anno- 
tations, as may be required, which add immensely to the useful- 
ness of the citaifions. As said by 11(16 author : 
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^■"Bibliography is never finished^ and always more or less de-^ 
fective, even on ground long gone over. * * In fact, one 
object in printing the present b^atch of titles is to invite criticism, 
to the end that the final bibliography may be bettered. The 
writer would be accurate; yet he feels the weight of Stevenses 
satire : Tf you are troubled with a pride of accuracy, and would 
have it completely taken out of you, print a catalogue.^ 

Coues's several instalments of his ornithological bibliography 
certainly do ‘"^speak for themselves/^ That there arc omissions 
goes without saying, but they are surprisingly few; the accuracy 
and completeness of citation are beyond criticism, while the con- 
cise descriptions supply information o£ the utmost convenience. 

The ‘‘"Bibliographical Appendix^^ to the “Birds of the Colorado 
Valley^"' forms the first instalment of a proposed “Universal 
Bibliography of Ornithology/^ to which I)r. Coucs devoted a 
large part of several of the most active years of his life, the 
greater part of whicli still remains in manuscript, greatly to tlic 
regret and distinct loss of ornithologists the world over. Fortu- 
nately, however, that relating to American ornithology was prac- 
tically completed up to the time of its publication, 1878-1880. 
ddie second instalment’’* was published in 1879, and includes the 
faunal works and papers relating to South America, Central 
America, and the West Indies, and contains about 700 titles. 
It is coxistructod on the same lines and with the same care as that 
relating to North America, already described. 

The third instalmentf, published in 1880, also relates to 
America, and consists of titles referring to systematic orni- 
thology, or to “publications treating of particular species, genera 
or This portion makes nearly five hundred and fifty 

pages, and completes the Bibliography so far as America is con- 
cerned. 

Only one instalment relating to birds of other parts of the 
world was ever published, namely, “Fourth Instalment of 

♦ ‘^Second Initalmeiit of American Ornithological Bibliography.” 
Bull U. S. Gaol and Geogr. Burv. Torr,» Yol. Y, No. 2, September 6, 
187f), pp. 2B0-SBO. 

t “Third Initalment of American Ornithological Bibliography.” 
Bull U. S. GeoL and Geogr. Burr. Terr., YoL Y, No. 4, September 30, 
1880, pp. 521406ft 


418 



NATIONAI, ACADEMY BIOGRAPHICAL MEMOIRS — ^VOL. VI 

Ornithological Bibliography: being a List of Faunal Publica- 
tions relating to British Birds.”* This consists of ^The titles 
of all publications treating of British birds as such, exclusively, 
and indiscriminately or eollectivel}^” as further fully defined in 
the introductory explanations. 

It is only fair to give here the authors own point of view 
respecting these several instalments of his proposed ^^TJniversal 
Bibliography of Ornithology.” He says : 

‘'This instalment, like those that have preceded it, is to be 
considered only in the light of published proof-sheets, to be can- 
celed on the final appearance of the whole work. They are thus 
published in advance for several reasons — among others, both to 
render available certain departments of the Bibliography which 
approach completion, and are therefore useful as far as they go, 
and to invite suggestions and criticism for the bettering of the 
work.” 

Of this instalment he further says : d’o not think it contains 
more than one-half as many titles as belong to this department 
of the Bibliography” ; and he goes on to indicate certain sources 
of its weakness through his inability to lay hands on various 
desired serial and other publications. 

In the introduction to the ^Third Instalment” (which was 
published several months later than the fourth) ho says: 

^The portions of the Bibliography now before the public sufTu^o 
for an estimate of its plan and purpose; but I may add that 
nothing has yet appeared of several other important departments, 
such as those of ^General and Miscellaneous^ piiblicatioBB, of 
publications in ^Anatomy and Physiology,^ of publications relat- 
ing to ^Birds in Domestication and Captivity,^ etc. It is not 
my intention, however, to print any more of the work at presenl., 
the American departments being the only ones Bufficiontly per- 
fected to warrant their leaving my hands. But meanwhile I am 
making manuscript for the rest as rapidly and as continuously 
as possible.” 

Alas thai; this vast amount of expert labor should still remain 
unavailable to the ornithological world !f 

* Proc. U. S. Nat. Mus., Vol. II, May 31, 1880, pp. 359-482. ~ 

t His latest public reference to this phase of his literary work ap- 
peared in “The Osprey'’ for November, 1897 (11, pp. 89, 40), from 
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Dr. Cones was joint author or editor and annotator of yarions 
ornithological papers and special works^ as papers on the orni- 
thology of Texas by Lieut. C. A. H. McCauley (1877) and 
George B. Sennett (1877 and 1879), and on the ornithology of 
Kerguelen Island (with Dr. J. II. Kidder). Stearns’s 
England Bird Life, a Manual of New England Ornithology,” 
"'edited from the manuscripts of Winfrid A. Stearns” (two yol- 
umes, 1881) was, as is well known, practically written by Cones. 
He also collaborated with Mrs. Mabel Osgood Wright in the 
preparation of '^Citizen Bird” (1897). He was also one of the 
associate editors of the "Bulletin” of the Kuttall Ornithological 
Club (1876-1883) and of the earlier yolumcs of "The Auk” 
(1884-1888). 

which 1 transcribe tlie following extract, for the information it con- 
veys, and as an excellent illustration of Oouesian rhetoric: 

'‘The bibliography of ornithology is a subject which occupied me for 
sev(U*al years, In the seventies, and upon whi(‘h I expended an enor- 
mous ainonnt of labor, mainly with my own pen, with comparatively 
little ost(Misihle result In 1880 I had published four instalments of 
my intended TTulversal Bibliography oC Ornithology,’ these being a 
few tbonsaud titles relating to the birds of North and South America 
and Oreat Britain. In that^year my machinery for doing the work 
l)r()ke down, and I found myself amidst the debris of the great plan I 
had projected or partially ac(‘omi)lished, with many thousand manu- 
script titles on liaud and no prospect of their ever seeing the light 
•***>•* I think I mrver did anything else in my life wliich brought 
me such hearty praise ‘in mouths of wisest censure’— immediate and 
almost universal recognition, at home and abroad, from ondtliolo- 
glsts who knew that bibliography was a necessary nuisance and a 
horribh* drudgery that no mere drudge could perform. It takes a 
sort of an inspired idiot to he n good bibliographer, and his inspira- 
tion Is as dangerous a gift as the appetite of the gambler or dipso- 
maniac- it grows with what it fecals upon, and Anally possesses its 
victim like any other ixivlnciblo vice. Perhaps it Is lucky for me 
that I was forcibly dlvoretHl from my l>il)Iiograi)bical mania; at any 
rat,e, yt^nrs have cured me of the habit, and I shall never again be 
Hpellhonud In that way. * raises another question, which 

may Ix^ put in this way: Where is the man who will undertake to 
bring my North American Bibliography up-to-date? * ♦ ♦ Among 
the rcHpilslte qualhleations may be reckoned more ^^eal than dlsm- 
tlou, youth, health, strength, staying power, unlimited time at com- 
mand, and access to tlie foci of ondthologlcal lltorature in some large 
(^astcwri city. All my material, both publlsimd and unpublished, shall 
b(s at the service of any such individual, with such opportunities, and 
any such appetite for bibliographical immortality; I will even throw 
my l)lcHHiiig Into the bargain. What do I hear in answer to this ad- 
vcai.fsement : Wanted—A emnpetoiit bibliographer of North American 
ornithology?” 
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Coues's contributions to N'orth American mammalogy, while 
somewhat voluminous, were far less important than his ornitho- 
logical writings, and relate to a field with which he was far less 
familiar. His activities in this field were also limited to the 
decade between 1868 and 1877. His first papers on mammals 
appeared in 1867, and were based on his field notes and collec- 
tions made in Arizona.* * * § These were followed during the next 
ten years by notes and short articles on difiPerent ISTorth American 
species, by several anatomical papers, f by a faunal list of the 
mammals of Fort Macon, Horth CarolinaJ, and by a number of 
systematic papers and monographs on various genera and fami- 
lies, chiefly during the years 1874 to 1877. The first was entitled 
^^On the Muridge of the Northern Boundary Survey, with critical 
revision of the North American Genera and Species,” § an ab- 
stract of his monograph of the family published two years later. 
A new ^"'subgeniis” = genus Feromyscus Ologer, 

1841), two new genera (Ochetodon — Reithrodontomys Qiglioli, 
1873, and Evotomys), and two new species were hero clmracter- 
ized, and are still recognized, although earlier names have since 
been found for two of the genera. 

During the following year he published additiopal taxonomic 
papers, including one entitled ^"^On the Cranial and Dental Char- 
acters of Mephitinse, with description of Mc'plhilis fronlata n. sp. 

* “Notes on a Collection of Mammals from Arizona"’ (Proc. Acad. 
Nat. Sci. Philadelphia, 386T, pp. 133-136), and “The Quadrupeds of 
Arizona” (American Naturalist, I, 3867, pp. 281-292, 351-363, 303-400, 
531-541). 

t “Antero-posterior Symmetry, with special reference to the Mus- 
cles of the Limbs” (Medical Becord, June-September, 1870, In eight 
instalments) ; “On the Myology of OmUhorhynefm^^ (Oomm. Maaex 
Inst, VI, 1871, pp. 128-173) ; ^‘The Osteology and Myology of Didcl^ 
phis virginima” (Mem. Boston Soc. Nat Hist, Vol, II, 1873, pp. 41- 
154), and “Notice of a Cyclopean Pig” (Proc. Acad. Nat Sel. Phila- 
delphia, 1869, pp. 93-101). 

t “Notes on the Natural History of Fort Macon, N. 0., and vicin- 
ity” (Proc. Acad. Nat Sci. Philadelphia, 1871, pp. 12-49—mammals, 
pp. 32-18). 

§ Proc. Acad. Nat Sci. Philadelphia, 1874, pp, 173-196. Eoisiuod 
as a repaged separate, with additions, 1874, pp. 1-28, retStled “U. S. 
Northern Boundary Commission * ^ * Natural History, No. 1, 
On the Muridse,” 
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The new species was based on a sknll from the bone 
caves of Pennsylvania. This paper gave a review of the charac- 
ters of tlie genera Mephitis, Spilogale and Conepatus, of which 
only a single North American species of each was here recog- 
nized. This was shortly followed by '^'Some Account, critical, 
descriptive, and historical, of Zapus liudsonius^^^\ in which the 
jumping mice of North America were first separated from the 
Jerboas of the Old World under the new generic name, Zapus, 
and as a new family, Zapodidse. This paper, like others pub- 
lished at about this time, was preliminary to his monographic 
treatment of various families of North American rodents, pub- 
lished in 1877, in volume XT of the final reports of the Hayden 
Survey, entitled ^^Monographs of North American Kodentia.” 
These include his ^^Critical Hoview of the North American 
81aecomyid{e./^j: and several papers on tlic family Geomyid8G,§ 
the one last cited in the accompanying footnote, however, being 
ilio full monograph of the family, reprinted in abstract only in 
‘^^Monogra.phs of North American Eodentia.^^ 

Tn 1(S75 he also published (with Dr. II. C. Yarrow) a report 
on the mammals collected on the Surveys West of the One lixm- 
dredth Meridian, under Lieut. George M. Wheeler, tlie report on 
the collections by, the joint authors occxtpying pages 35-129 of 
volume V of the final 'Tleport” of the Surveys. || The text 
rolatoB mainly to the habits and geographicuil distribution of the 
'mammals oP the southwestern portions of the United , States, 
with extensive tables of synonymy and bibliograpliic references. 
While now of course obsolete as riigards the nomenclature, it is 
still the original source of much important information. 

Bull. U. S. GeoL and Geogr. Surv. Terr., 2tl ser., No. 1, 1875, pp. 
7-15, with 1 text-figure. 

t Bull, U. S. GeoL aud Geogr. Surv. Terr., 2d ser., No. 5, January 8, 
1875, pp. 253-202. 

% Bro(*. Ama. Nat Scl. Philadelphia, 1875, pp. 227-827. 

§ '‘The (Jranial and Dental Characters o'f GoomyidDe.'' Bull. U. B. 
G(5()gr. and QeoL Surv. Terr., 2d ser., No. 2, May 11, 1875, pp. 83-90. 

“Byuopsls of the Geomyldsa.*' Proc. Acad. Nat Sei. lUiiladelphla, 
1875, pp. 180438. 

“Abstract of Results of a Btudy of the Genera GoomyB and 
KxpL of the Colorado River of the West, 1875, pp. 215- 

285, tigs. 1-80. 

II The volume as a whole was not Issued till September, 1876. 

m 



NATlONAIv ACADEMY BIOGRAPHICAL MEMOIRS ^VOL. VI 


He appears to liave published nothing on mammals during the 
year 1876 that requires notice in the present connection^ but in 
*1877 his output in this field was notable, consisting largely of 
matter prepared during the preceding year. This includes his 
^^Precursory Hotes on American InseetiYorous Mammals, with 
description of a new Species,”"^ in which the genera and species 
were critically considered, and three new subgenera and five new 
species were characterized. This paper remained for many years 
the authoritative paper on the group. The other publications of 
this year, to be here noted, are Coues'’s well-known monograph, 
^^Pur-bearing Animals of Horth America, and his several final 
monographs of various families of North American rodents. 

The """Pur-bearing Animals^^ was issued as a special volume of 
the ""Miscellaneous Publications^^ of the Hayden Survey, and was 
put forth '"as a specimen fasciculus of a systematic History of 
North American Mammals,^"’ in which, as stated in the ""Prefa- 
tory Note,^^ it was ""proposed to treat the mammals of North 
America, living and extinct, in the same comprehensive and 
thorough manner in which the single family of the Mustelidm 
has [herej been elaborated.'^^ The form and character of the 
proposed final work is here outlined, namely, a concise treatment 
of the technical and critical portions of the subject, while those 
aspects of more general interest, such as the life histories and 
economic and other practical relations of the species to rtian, will 
be given in ample detail. Unfortunately, this scheme was never 
carried out, and until this day we have had no general work on 
the mammals of North America, considered from both the Icxth- 
nical and popular standpoint, since the completion of Audubon 
and Bachman^s ""Quadruped of North America/^ issued in threx^ 
volumes, royal octavo, in. 1846-1854. Cones had at this time 
""been long engaged^^ upon such a work, and continiuxl gathering 
material for it for several years more, when in 1880, when the 
work was far advanced toward completion, he was ordc^red to 
duty at Fort Whipple, and the several Government geological 
surveys were reorganized, and their scope so restricted as to 
exclude the proposed great work on North Amerkjan mammals 
and other similar enterprises, which at this time had become a 
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marked feature of the Hayden and other surveys. Had the work 
been completed and published, its taxonomy would have been 
soon obsolete, but the work as a whole would have formed a 
repository of general information on the mammals of Horth 
America, drawn from all then available sources, that would have 
been of great convenience and usefulness. 

The comprehensive plan of the monograph of the Mustelid^ 
includes a consideration of their systematic position, their sub- 
family and generic subdivisions, with full diagnoses of these 
divisions and of the species, the derivation and signification of 
tlie names applied to them, both vernacular (in various lan- 
guages) and technical, their geographical ranges, habits, eco- 
nomic products, and much interpolated matter relating to the 
allied foreign species, and much original information respecting 
special features of their anatoniy. In short, it is an elaborate 
compendium of all that relates to the North American repre- 
sentatives of this especially important and interesting family of 
mammals, as then known. 

ddie thick quarto volume of the Hayden Survey entitled 
^^iVTonographs of North American Rodentia,^^ comprised eleven 
moxiograi)hs, of which the following five were by Dr. Cones: 
J, Muridm (pp. i-iv+2C)4) ; VII, Zapodida3 (pp. 455-479) ; VIII, 
yaccomyidixs (pp. 481-542) ; IX, llaplodontidae (pp. 543-599 ) ; 
X, (}eomyid £0 (pp. G01-G29). They were written, as well as the 
TFur-bearing Animals,’^ at the height of the wave of conservatism 
that engulfed American mammalogists and ornithologists alike 
between the years 1872 and 1882, in respect to the ^'species ques- 
tion.^^ 

But the results were far more disastrous in respect to the work 
of that |)(Ti(>d in tlie mammalogical field than in ornithology. It 
was unfortunately based on the assumption that the mammals 
and birds of North America were at that time well known, and 
that the then available material was sxifEcient for their critical, 
and perhaps final, revision; and not only this, that not only had 
all the species been described, but that far too many, especially 
in the ease of mammals, had been* Tecogni 2 ied. Hence many of 
the tlum cntrrently recognissod species were properly reduced to 
*^varieties*^ or subspecies, l)ut many others, through lack of suffl- 
eiemt or properly prepared material and the wrong interpretation 

m 
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of slight differences, and not infrequently the oversight of im- 
portant characters in skulls that had not been taken out of the 
skins, were reduced to synonymy- More recent work in North 
American mammalogy, based on later-acquired and better-pre- 
pared material, from a multitude of new localities and many 
times greater in quantity, have shown how erroneous were the 
conclusions of 1877. New methods of field work, introduced by 
Merriam some years later, led to the discovery of not only a 
large number of new and markedly distinct specific types, but a 
considerable number of new genera and an endless list of new 
local forms or subspecies.^ "Wdiether or not the pendulum has 
not swung too far in the direction of ultra subdivision only time 
can disclose. Eut it still may be said of these monographs that 
the work was performed with the utmost conscientiousness and 
in accordance with the prevailing tendencies of the time, and 
under the handicap of extremely limited and wrctclicdly pre- 
pared material. The rejuvenation of mammalogy, both in this 
country and abroad, during the last twenty years, is due almost 
wholly — at least primarily — to the new methods of field work 
which originated in this country during the eighties and have 
since extended throughout the world. Yet the ^^Monographs of 
North American Eodentia^^ contain much of permanent value, 
especially in relation to the historical and bibliographical phases 
of the subject, and as a summary of previous knowledge of the 
groups treated. 

About 1S85 Dr. Coues^s hitherto incessant intellectual activi- 
ties in ornithology and mammalogy became diverted to other 
fields, and, with the exception of the preparation of the fifth 
edition of the which work, as already detailed, was then 

again rewritten, he ceased to impress, to any considerablo extent, 
his personality upon either of these two branches' of investiga- 
tion, f Even his contributions to ^^The Auk^^ wore few after 
1888 (none in 1893 and 1894:), and consisted mainly of reviews, 

For a fuller presentation of this phase of North American mam- 
malogy, see my papers entitled “Recent Work in North American 
Mammalogy’' (Trans. New York Acad. Sci., Vol. X, ISOl, pp. 71-85) 
and “Eecent Progress in the Study of North American Mammals’^ 
(Abstr. Proe. Linn. Soc. New York, No. 1894, pp. 17-45). 
t lie wrote little on mammals after 1877. 
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short notes on questions of nomenclature, or historical references 
to early descriptions of American birds. The volume for 1897 is 
an exception, he having contributed to this some thirty or more 
short papers or notes, all of interest and a number of them, on 
questions of nomenclature, of considerable importance, some of 
them leading to nomenclatural changes in the American Orni- 
thologists’ Union Check-List. 

For seven years (1884-1891) his energies and attention -were 
absorbed by work on the “Century Dictionary” (6 volumes, 1889- 
1893), of which Dr. Coues was one of the collaborators, having 
charge of the departments of General Zoology, Biology, and 
Comparative Anatomy, and for which he furnished some 40,000 
definitions and hundreds of illustrations, largely original, drawn 
under his supervision by Mr. E. T. Seton. In a review of this 
groat work from the ornithological standpoint, the present writer 
stated, in 1891,* “The ornithological matter, both as regards 
text and cuts, forms a conspicuous feature of the work, which 
is ])ructically an encyclopedia of ornithology. For those who 
know Dr. Coues’s ability at giving the gist of a bird’s history in 
a few happily worded sentences, it is unnecessary to say that a 
vast amount of information is compressed into the space of a 
few lines.” 

In Mardi, 1897, Dr. Coues became associated with Mr. Walter 
A. Johnson in the editorship of an illustrated monthly magazine 
of ornithology, “The Osprey,” published at Galesburg, Illinois, 
and later in Now York (dty, to whicdi journal he furnished a few 
r(tvi(nvH and short notes, heginjiing witli volume I, Mo. 7, March, 
1897. With the second luimher of volume III (October, 1898), 
the magazine changed ownership and the office of pnhlication was 
transferred to Washington, whore the magazine was continued 
uri(l(>r the editorship of Elliott Coues and Theodore Gill. This 
joint editorship, however, continued for only six numbers of 
volume nr, when Dr. Couos’s connection with the magazine 
wholly (ieased. A glance at Dr. Coues’s editorial and other con- 
tributions to these numbers seems to afford an explanation of his 
early ndireraent from the editorial sanctum. 

rmmodiately following the completion of hia work on the 
“Century Dictionary” Dr. Coues turned hia attention to other 

• Auk, VIII, pp, mm ' "" 
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work in which for a long time he had had a deep interest the 
early explorations west of the Mississippi River. As early as 
1876 he published “An Aeeoimt of the various Publications re- 
lating to the Travels of Lewis and Clark, with a Commentary 
on the Zoological Results of their Expedition/’* and in 1893 
appeared his “History of the Expedition of Lewis and Clark,” 
in four octavo volumes, continuously paged, with commentary on 
the geography, ethnology, and natural history of the route. His 
principal annotations on the natural history occur in chapter 
XXV (Vol. Ill), pp. 821-900. This was followed in 1895 by 
his “Expeditions of Zebulon Montgomery Pike” (3 vols., 8vo) ; 
in 1897, by the “Journals of Alexander Henry and David 
Thompson,” for many years (1799-1814) officers of the Horth- 
weat Company (3 vols., roy. 8vo) ; in 1898, by the “Journal of 
Major Jacob Fowler” (1 vol., 8vo), and the “Personal Harrativo 
of Charles Lapenteur,” for forty years a fur trader on the upper 
Missouri (2 vols., 8vo) ; and in 1900, by the “Diary of Francisco 
Garc6s,” who traveled through the Indian Territory, Kansas, 
Colorado, and Hew Mexico in 1775-76 (2 vols., 8vo), the revision 
of the proof-sheets of which last was made in part during his Iasi 
illness. 

These works, f forming fifteen volumes, consist entirely, except 
in the ease of the expeditions of Lewis and Clark and Pikn;, 
of previously unpublished material and form a mass of now 
and original ■ information on early explorations in the Wost 
of the highest interest and importance. They are all copiously 
annotated in reference to the geography, ethnography, and g<m- 
eral natural history of the regions traversed by these various 
explorers, with the usual care and accuracy characteristic of 
Coues’s scientific and bibliographic writings. In order to secure 
geographical correctness as to localities and the precise routes 
traversed by several of these explorers, he traveled many thou- 
sands of miles Over the same routes, these journeys including a 
personal examination of the route of Lewis £ind Clark, a canoe 
trip up the Mississippi to determine Pike’s route to the lioad- 

*Bull. U. S. Geol. and Geogr. Surv. Terr., No. 3, February, 1870, 
pp. 7-20. 

t Tbe titles are given in full In the “List of Worfcs,” etc., appended 
to this biography. 
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waters of that river, and an effort to locate the trail of Garces. 
His admirable equipment for this kind of editorial work is be- 
yond question, and these volumes will ever remain a monument 
to his industry and intimate knowledge of early conditions in 
the West, while the information thus made available provides a 
mine of wealth for future historians. 

For a time Dr. Cones was deeply interested in spiritualistic 
and theosophical questions — a side of his nature little known 
to even his intimate scientific associates. He was president for 
a time (1885-1886) of the American Board of Control of the 
Theosophical Society of India and of the Psychical Seience Con- 
gress of the WorkPs Congress Auxiliary at Chicago in 1893. 
Despite liis activities in other fields, he found time to prepare 
and publish various brochures along these lines, among which 
are: ^^Biogen, a Speculation on the Origin and Nature of Life^^ 
(1884); ^The Da3mon of Darwin” (1884); ^^Buddhist Cate- 
chism” (1885); HCuthumi” (1886); ^^Can Matter Think?” 
(1886); ‘^^A Woman in the Case” (1887); ^^Neuro-Myology” 
(with Shute, 1887) ; “Signs of the Times” (1888). His connec- 
tion with the Theosophical Society was sundered in 1889 by his 
expulsion from the Society, which would seem to indicate that he 
l\ad ceased to be in sympathy with its doctrines and claims. 

Dr. Cones was intimately associated with the American Orni- 
thologists^ Union, he having been one of the tlireo signers of the 
call for a meeting of American ornithologists in New Tork city 
in Septcjnber, 1883, which resulhid in the founding of the Union. 
Ho was its first vieo-prcBidenl for ton ycnirs, presiding, in the 
abscmcic of the president, at its first mooting, it ilms falling to 
his lot to appoint the six commiUees then established to take in 
hand as many different lines of special ittvostigation. 

Jjatcr (1893-1896) he hold the office of president for three 
years, and was always a valued and efficient member of its coun- 
cil and for many yt'ars was chairman of one of its most important 
committees™ihat on the Nomcrujlature and Classification of 
North American Birds* He had also an important share in tlie 
work of drafting and piwfecting its “Code of Nomenclature,” 
published in 188(1 Dr. Cones held honorary membership in a 
large nnmbc!t of scientific societies and academies, foreign as well 

423 



KAl'rONAI. ACADEMY BIOGRADHICAD MEMOIRS — VOE. VI 

as American. His election to the National Academy of Sciences 
occurred in 1877, when he was thirty-four years old. 

Dr. Cones was a man of fine physique and rare mental endow- 
ments. With an attractive personality, he had unusual gifts of 
expression, which rendered him a ready and effective public 
speaker, genial and vivacious in conversation, and a writer of 
marked originality and force. As a reviewer he was kind and 
considerate ; his friendships often assumed the ardor of affection, 
and the kindness of his nature led him on many occasions to 
tender a helping hand to younger ornithological aspirants. As 
an antagonist he was sometimes bitter and unforgiving.* He 
detested shams and exposed them ruthlessly. Discovery of truth 
was the marked incentive of his labors, and he freely and frankly 
retracted his opinions when convinced that they were wrong. 
He was naturally conservative, yet was a leader in his special 
lines of research. He was impulsive and sometimes indiscreet, 
having some of the failings that usually accompany genius. 

Dr. Coues^s capacity for work was enormous — indeed, phenom- 
enal if we consider his sedentary habits and disregard of the 
ordinary precautions of health — ^and the wonder is that he for so 
many years maintained a condition of such vigor. In addition 
to his regular daily literary output, he maintained a voluminous 
correspondence, writing with his own hand many letters of groat 
length, in a style pecnliarly brilliant and spicy — in short, 
sian. With all his apparent energy and ceaseless activities, his 
health at last gave way, and for some years before his death he 
was a sufferer from a complication of diseases. During the 
summer preceding his death he made a journey to New Mexico 
and Arizona to refresh his memory of the country described in 
the diary of Drancisco Garc6s^ which he was editing for publica- 
tion; this proved too arduous for his reduced powers of endur- 
ance, "^and he was brought to Santa M in a rather critical condi- 
tion, where for a month he was very ill, but in September canui 

* An unfortunate illustration is his controversy with the late Dr, 
T. M. Brewer, of which Dr. Ooues himself said, twenty years after 
the death of his opponent: ‘The controversy [in the ‘Sparrow War'] 
had become [in 1874] between Dr. Brewer and myself a personal 
feud, with the usual accompaniments in the way of sweetness and 
light” (Osprey, I, 1897, 124); 
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to Chicago/^* and later to Washington. His condition was 
already critical, and early in December he was taken to Johns 
Hopkins Hospital, Baltimore, where he ^diad to undergo two 
surgical operations for distinct disorders within a month of each 
other. He snccnmbed from exhaustion the second day after the 
later operation, and died on Christmas day,^^ 1899. f Throughout 
his last illness he maintained a courageous spirit, bearing exces- 
sive pain without complaint, and wrote occasional letters to sev- 
eral of his intimate scientific friends up to almost the day of 
the final operation, expressing doubt as to the outcome; they 
proved to be his final letters of farewell. 

Thus ended the life of one who had attained high eminence 
in several literary fields as well as in ornithology; one whose 
beneficial influence on the progress of Horih American orni- 
thology, botli teclinical and popular, has never been excelled, and 
whoso work in otlier lines of research was varied, thorough, and 
conscientious, and will be of lasting influence. 

Dr. Coucs’s near surviving relatives are his halt-brother, Medi- 
cal Director Samuel F. Coues, XT. S. Havy (retired), of Cam- 
l)ridg(^, Massachusetts; his. sister, Grace Darling (Coues) Estes 
(Mrs. Dana Estes), of Brookline, Massachusetts, and two sons 
and a daughter. 

Dr, Ooues married, first, May 3, 1867, in Columbia, South 
Carolina, Jane Augusta McHcnney, daughter of Owen McKen- 
ney, of liusliford, New York, and, second, October 25, 1887, in 
Boston, Massachusetts, Mrs. Mary Emily Bates, who survived 
him, but died in 1900. Dr. Coues had live children, all by his 
first wife, two of whom (fied in infancy. The other three are: 
(1) Edith Louise (Couoa) O’Shaughenossy, born January 31, 
1868, in (Jolumbia, South Carolina, wife of Mr. O^Shaughe- 
nossy of the American Embassy at Vienna; (2) Elliott Baird 
Ooues, born January 19, 1872, at Baltimore, Maryland, who was 
graduat(Kl with the degree of M. D, at the Bellevue Medical 
College, Now York, and is now residing in Europe (unmarried) ; 
(3) Beverly Drinkanl Ooues, born in November, 1878, in Wash- 
ington, and now in Europe (unmarried). 

# 1>. a iniot, In The Auk, Tol. XVlll, 1901, p. 9. 

t Osprey, IT, JanuaiTi 1900, p. 80. 
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LIST OF PEIJSTCIPAL WORKS AKD PAPERS. 

Prom this list are omitted hundreds of reviews contributed by 
Dr. Coues to the ^^American Katuralist/^ ‘^^Bulletin of the JSTuttall 
Ornithological Club/' ‘''The Auk/' "Science/' "The Osprey/' 
the Kew York "Nation/' Chicago "Field/' "Forest and Stream/' 
"The Oologist/' and other scientific and literary journals^, and 
also hundreds of short notes and semi-popular articles on natural 
history subjects, published in the above-mentioned and in other 
journals and magazines. 

The most important works and papers of this list have been 
noticed in the foregoing pages. The annotations following some 
of the titles are briefiy explanatory or give simply the names of 
the new genera, new species and subspecies, etc., described in the 
works and papers to which they relate. 

ORNITHOLOGY. 

1861. 

1. A Monograpli of the Tringece of North America. Proc. A(‘ad. Nat. 

Sci. Philadelphia, Vol. XIII, July, 1861, pp. 170-205. 
Actodromas hairdi (p. 194), sp. nov. 

2. Notes on the Ornithology of Labrador. Proc. Acad. Nat, S^cl. 

Philadelphia, Vol. XIII, August, 1861, pp. 215-257, 

MQ^othus fuscesoens (p. 222), sp. nov. 

3. A Monograph of the Genus with descriptions of new 

Species. Proc. Acad. Nat. Sci. Philadelphia, Vol XI 11, No- 
vember, • 1861, pp. 373-390, 

Mgiotnm rostratus (p. 378), exilipca (p. 385), spp. 
nov. 


1862. 

4. List of Birds ascertained to inhabit the District of Columbia, with 

the times of Arrival and Departure of such as are non- 
residents, and brief notices of Habits, etc. By Elliott Coues 
and D. Webster Prentiss. Sixteenth Ann. Rep. Smithsonian 
Institution, for 1861 (1862), pp. 399-421. 

5. Synopsis of the North American Forms of the Colymbid» and 

Podicipidm. Proc. Acad. Nat Sci. Philadelphia, Vol. XIV. 
April, 1862, pp. 226-233, 404. 

, JBchmophorus (p. 229), gm. nov. 
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6. Revision of the Gulls [Larinse] of North America; based upon 

specimens in the Museum of the Smithsonian Institution. 
Proc. Acad. Nat Sci. Philadelphia, Vol. XIV, June, 1862, 
pp. 291-312. 

Larus smithsonianus (p. 296), sp. nov. 

Abstract of a monograph revised and published in 
the “Birds of the Northwest,” 1874, i)p. 589-662. 

7. A Review of the Terns [Sterninje] of North America. Proc. Acad. 

Nat Sci. Philadelphia, Vol. XIV, December, 1862, pp. 535-559. 
Republished, with additions, in “Birds of the North- 
west,” 1874, pp. 662-717. 

1863. 

8. Additional Remarks on the North American Proc. Acad. 

Nat Sci. Philadelphia, Vol. XV, February, 1863, pp. 40, 41. 

9. On the Lestris richardsom of Swainson ; with a Critical Review 

Of the Subfamily Lestridinse. Proc. Acad. Nat Sci. Phila- 
delphia, Vol. XV, May, 1863, pp. 121-138. 

1864. 

10. The Crania of Oolyinbm torquatus and 0, adamsii compared. 

Proc. Acad. Nat Sci. Philadelphia, Vol. XVI, February, 1864, 

pp. 21, 22. 

11. A Critical Review of the Family Procellarildte : l^art I, embracing 

the X^rocellarioie, or Stormy Petrels. Proc. Acad. Nat Sci. 
Philadelphia, Vol. XVI, March, 1864, pp. 72-91. 

Oymoohorca (p. 75), Malooyptom (p. 78), genn. nov.; 
0. homoohroa (p. 77), JET. miorosoma (p. 79), spp. nov. 

12. A Critical Review of the Family Procellarildaf: Part II, embrac- 

ing the Puilinem. I*roc. Acad. Nat Set Philadelphia, Vol. 
XVI, 1864, pp. 116-144. 

NeatrU amaurosoma (p. 124), Pufflnus croatopus (p. 
ISl), P. opisthometm (p. 139), spp. nor. 

13. Notes on certain Central American Laridm, collected by Mr. Os- 

bert Salvln and Mr. F. Godman. Ibis, July, 1864, pp. 387-393. 

1865. 

14. Ornithology of a Pralrlo-Jonrney, and Notes on the Birds of 

Ari 2 !ona. Ibis, April, 1805, pp. 157-165. 

15. [Notes on Birds observed at Fort Whipple, Arteona). Ibis, Octo- 

ber, 1865, pp. 536-538. 

Ixtracts from a letter to the Idltors. Wmptdmaw pyg^ 
mmm (p. 687), sp. nov. 
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1866. 

16. List of the Birds of Fort Wliipple, Arizona : with which are in- 

corporated all other species ascertained to inhabit the Terri- 
tory ; with brief critical and field notes, descriptions of new 
species, etc. Proc. Acad. Nat. Sci. Philadelphia, Vol. XVIII, 
March, 1866, pp. 39-100. 

Fifty copies reissued, with new pagination and title page, 
* as: “Prodrome of a Work on the Ornithology of Ari- 
zona Territory,” pp. 1-64. 

Micrathene (p. 51), Asyndesmus (p. 55), Podasocys 
(p. 96), genn. nov. ; Mitrepfiorus pallescem (p. 63 
== EmpidonOrX pygmwns Cones, 1865), Vireo plumr 
heus (p. 74), V, mcinior (p. 75), V, pusillus (p. 
76), spp. nov., Ohrysomitris mexioanus var. ari- 
isoncd (p. 82), var. nov. 

17. A Critical Review of the Family Procellariidse : Part III, embrac- 

ing the Fulmareae. Proc. Acad. Nat. Sci. Philadelphia, Vol. 
XVIII, March, 1866, pp. 25-33. 

18. Critical Review of the Family Procellariidoe : Part IV, embracing 

the y^strelatese and Prionem. Proc. Acad. Nat. Sci. Philadel- 
phia, Vol. XVIII, May, 1866, pp. 134-172. 

Pseudoprion (p. 164), gen. nov. 

19. Critical Review of the Family Procell ari id£e : Part V, embracing 

the Diomedeince and the Halodrominsc. With a General Sup- 
plement Proc. Acad. Nat Sci. Philadelphia, Vol. XVIIl, 
May, 1866, pp. 172-197. 

Diomedea gilUana (p. 181), sp. nov. 

20. The Osteology of the ColymMis torquatus; with notes on its My- 

ology. Mem. Boston Soc. Nat Hist, Vol. I, pt il, November, 
1866, pp. 131-172. 

1868. 

21. A Monograph of the Alcidae. Proc. Acad. Nat Sci. Philadelphia, 

Vol. XX, January, 1868, pp. 2-81, figg. 1-16. 

Bimorliynchus cassmi (p. 45), sp. nov. 

22. List of Birds collected in Southern Arizona by Br. E. Palmer; 

with remarks. Proc. Acad. Nat Sci. Philadelphia, Vol. XX, 
January, 'l868, pp. 81-85. 

23. Syhopsis of the Birds of South Carolina. Proc. Boston So6. Nat 

Hist, Vol. XII, October, 1868, pp. 104-127. 

24. Catalogue of the Birds of North America contained in the MuHeiun 

of the Essex Institute ; with which is incorporated a List of 
the Birds of New England. With Brief Critical and Field 
Notes. Proc. Essex Inst, Vol. V, 1868, ^p. 249-314. 

25. Bird's-Eye Views. American Naturalist, Vol. It, Becemher, 1868, 

pp. 505-513; Vol. II, January, 1869, pp. 571-583, dgf. 

On the structure of the eye in blrdls^ 
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1869. 

26. Seaside Homes. American Naturalist, Vol. Ill, September, 1869, 

pp. 337-349. u 

Breeding habits of Sterna antillarum and ^gialites 
wilsonius. 

27. On Variation in the Genus MgiotUus. Proc. Acad. Nat. Sei. 

Philadelphia, Vol. XXI, October, 1869, pp. 180-189. 
Supplementary to No. 3, above. 

28. On the Classification of Water Birds. Proc. Acad. Nat. Scl. 

Philadelphia, Vol. XXI, December, 1869, pp. 193-218. 

1870. 

29. The Clapper Rail {Ualliis crepitansl. American Naturalist, Vol. 

Ill, January, 1870, pp. 600-007. 

30. The Great Auk {Aloa impennisl, American Naturalist, Vol. IV, 

March, 1870, p. 57. 

31. The Natural History of Quisoalua major. Ibis, July, 1870, pp. 

367-378. 

1871. 

32. Notes on the Natural History of Ifort Macon, N. 0., and Vicinity. 

No. I, Vertebrates. Proc. Acad. Nat. Sci. Philadelphia, Vol. 
XXIir, May, 1871, pp. 12-40. (Birds, pp. 18-47.) ' 

33. Ih'ogress of American Ornithology. American Naturalist, Vol. V, 

August, 1871, pp. 364-373. 

A review of J. A. Allen’s *‘On the Mammals and Winter 
Birds of Hast Florida” (Bull. Mus. Comp. Zooh, Vol. 
II, No. 3, pp. 101-451, pll. iv-viii, April, 1871), with 
discussion of positions taken by this author. The 
main points here contested were soon after conceded 
and made the basis of his revisions of species in the 
first edition of the '*Key,” in 1872. The correspond- 
ence between the two authors during this period, 
would throw much light on the “new departure” that 
marked this period in American ornithology. 

PipUo all&fd (footnote, p, 360), sp. nov. 

34. The Yellow-headed Blackbird IZanthocephalm iotorooephalm]. 

American Naturalist, Vol. V, June, 1871, pp. 195-200 and fig. 
84 Ma, Bulloek^i Oriole hulloohiJin American Naturalist, No- 

vember, 1871, pp. 678-682 and fig. 

35. The Long-erested Jay lOymura mmrolopha}. American Natu- 

ralist, Vol. V, December, 1871, pp. 776-775. 

1872. 

36. Mechanism of Ftolon and Uxtenalon in Birds* Wings. Proc. 

American Assoc. Adv. Sch, Vol. XX, tor 1871 (1872), pp. 
278-284 figg. 
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37. Observations on Picicorvus columbianus. Ibis, January, 1872, 

pp. 52-59. 

38. Contribution to the History of the Blue Crow [QymnoUtta cyano- 

eephala^ of America, Ibis, April, 1872, pp. 152-158. 

39. The Nest, Eggs, and Breeding Habits of Uarporhynchus crissalis. 

American Naturalist, Vol. VI, June, 1872, pp. 370, 371. 

40. A New Bird IGlaucidium ferrugineuTn} to the United States. 

American Naturalist, Vol. VI, June, 1872, p. 370. 

41. Studies of the Tyrannidse. Part I : Revision of the Species of 

MyiarcJms, Proc. Acad. Nat. Sci. Philadelphia, Vol. XXIV, 
1872, pp. 56-81. 

42. Material for a Monograph of the Spheniscidse. Proc. Acad. Nat 

Sci. Philadelphia, Vol. XXIV, September, 1872, pp. 170-212, 
pll. iv, V. 

43. Key to North Aunerican Birds, containing a concise account of 

every species of Living and Fossil Bird at present known 
from the Continent north of the Mexican and United States 
Boundary. Illustrated by 6 steel plates and upwards of 250 
woodcuts. By Elliott Coues, Assistant Surgeon, United States 
Army. Salem: Naturalists’ Agency. New York: Dodd and 
Mead. Boston: Estes and Lauriat. 1872. 1 vol., imp. 8vo, 
4 prel. 11., pp. 1-361, 1 1., pll. i-vi, figg. 1-238. (Pub. October, 
1872.) 

Spiisella socialis var. arizonm (p. 143), Ortyx viryintanus 
’ var. floridanus (p. 237), varr. nov. 

1873. 

44. Some United States Birds, New to Science, and other Things 

Ornithological. American Naturalist, Vol. VII, June, 1873, 
pp. 321-331, figg. 65-'(0. 

Peuccea carpalis (p. 322), Harporhynehus bmdirei (p. 
330), spp. nov. 

45. New Avian Subclass [Odontomithes]. American Naturalist, Vol. 

VII, Jtine, 1873, p. 364. 

46. Color-variation in Birds Dependent upon Climatic Influences. 

American Naturalist, Vol. VII, July, 1873, pp. 415-418. 

47. Notice of a Rare Bird [.Ooturnioulus loGOfhtei], American Natu- 

ralist, Vol. VII, December, l873, pp. 748, 749, 

48. Notes on Two little-known Birds of the United States lOentronyw 

bawdiy Anthus spraguH]. American Naturalist, Vol VII, 
November, 1873, pp. 695-697. 

49. Report on the Prybilov Group, or Seal Islands, of Alaska. By 

Henry W. EUlott, Assistant, Treasury Department Wash- 
ington: Governm^t Printing Offlce, 1873. ,1 vol, oblong 
4to. (Appendix: Ornithology of th0 BmilOT Islahds. By 
Dr. Elliott bones, U. JS, A.) 
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This is the original edition. Other editions appeared in 
1875. Not paged. 

Tringa ptilocuemis, sp. nov. 

50. A Check List of North American Birds. By Elliott Cones. 

Salem. Naturalists' Agency. 1873, 8vo, 2 prel. 11., pp. 1-137, 
2 11 . 

This is the original edition, separately published, De- 
cember, 1873; also reissued with “Field Ornithology,” 
1874. (See No. 51.) 

1874. 

51. Field Ornithology. Comprising a Manual of instruction for pro- 

curing, preparing, and preserving Birds, and a Cheek List of 
North American Birds. By Dr. Elliott Cones, U. S. A. 
Salem : Naturalists’ Agency. Boston : Estes & Lauriat New 
York: Dodd & Mead. January, 1874. 1 vol., 8vo, pp. i-iv:, 

1-110, 1-137. (See No. 50.) 

52. rOn the Classification of Birds, with Characters of the Higher 

(ii roups, and Analytical Tables of North Ainerican Families.] 
Baird, Brewer, and Kidgway’s Hist. North American Birds, 
Vol, I, 1874, pp. xiv-xxviii. 

53. [Glossary of Technical Terms used in Descriptive Ornithology. 

Including a number of prominent Anatomical and Pliysio- 
logleal Terms]. Baird, Brewer, and llidgway’s Hist. North 
American Birds, Vol. Ill, 1874, pp. 535-560. 

54. Habits and Characteristics of Swainson’s Bnxzard [Butco swain- 

soni]. American Naturalist, Vol. VIII, May, 1874, pp. 282- 
287. 

55. [A Recently] New Species of North American Bird [Tringa 

pUtomemis], American Naturalist, Vol. VIT, August, 1874, 
pp. 500, 501. 

Repuhlication of the original description. (See above, 
No. 40.) 

5(1. New Variety of the Blue Grosbeak [Guiraoa owr%lm eurhyncha]. 
American Naturalist, Vol. VII, September, 1874, p. 503. 

57. On the Nesting of Certain Hawks, etc. American Naturalist, 

Vol VII, October, 1874, pp. 506-603. 

FalGo eommunUf Buim swaimmni, Arohi'buteo ferru- 
gUmSi, and other birds of Montana. 

58. Birds of the Northwest; A Hand-book of the Ornithology of tlie 

Region drained by the Mississippi River and Its Tributaries. 
By Elliott Ooues, Captain and Assistant Surgeon, U. S. Army. 
U. S. Gaol and Geogr. Surv. Terr., Mlscell Bubl No. 3, 
1874. 1 Tol, 8 to, pp* 1-701. 

SmmophUa b. Umolwma (p. 88), var. nov. 
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1875. 

59. Fasti OrnithologiiB Redivivi. No. 1. Bartram’s ‘^Travels.’’ Proc. 

Acad, Nat. Sci. Philadelphia, Vol. XXVII, 1875, pp. 338-358. 
Claims tenability for twenty of Bartram’s names of 
North American Birds. (See also No. 65.) 

60. On the Breeding of Certain Birds [in Montana]. American 

Naturalist, Vol. IX, February, 1875, pp. 75-78. 

1876. 

61. On the Breeding-habits, Nest, and Eggs, of the White-tailed 

Ptarmigan (Lagopus leucurus). Bull. U. S. Geol. and Geogr. 
Surv. Terr., 2d ser., No. 5, January, 1876, pp. 263-266. 

62. An Account of the various Publications relating to the Travels of 

Lewis and Clarke, with a Commentary on the Zoological 
Results of their Expedition. Bull. U. S. Geol. and Geogr. 
Surv. Terr., 2d ser., No. 6, February, 1876, pp. 417-444. 

63. Contributions to the Natural History of Kergulen Island, etc., 

Oology, etc/ By J. H. Kidder and Elliott Coues. Bull. U. S. 
Nat. Mus., No. 3, February, 1876, pp. 7-20. 

64. A study of Ghionis minor with reference to its Structure and 

Systematic Position. By J. H. Kidder, U. S. N., and Elliott 
Coues, U. S. A. Bull. U. S. Nat. Mus., No. 3, February, 187(>, 
pp. 85-116. 

65. Reply to Mr. J. A. Allen’s “Availability of certain Bartramian 

Names in Ornithology.” American Naturalist, Vol. X, Feb- 
ruary, 1876, pp. 98-102. (See No. 50.) 

66. The Labrador Duck lOcmptolcBmus lahraHorhi^sl. American 

Naturalist, Vol. X, May, 1876, p. 303. 

67. Notable Change of Habit of the Bank Swallow {Bielgidoptery^ 

serripennis]. American Naturalist, Vol. X, June, 1876, pp. 
372, 373. 

68. Tarsal Envelope in Oampplorhynchus and allied Genera. Bull. 

Nutt Om. Club, Vol. I, July, 1876, pp. 50, 51. 

69. On the Number of Primaries in Oscines. Bull. Nutt Orn. Club, 

‘ Vol. I, September, 1876, pp. 60-63. 

1877. 

70. Corrections of Nomenclature in the Genus murtiB. Bull. Ntilt 

Om. Club, Vol. II, April, 1877, pp. 29-33. 

71. Notes on ttie Ornithology of the Region about the Source of the 

Red River of T^as, from Observations made during the 
Explorations conducted by Lieut E. BC, Ruifner, Corps of 
Engineers, XJ. S. A. By 0. A. H. McCauley, Lieut Third 
United States Arfille^. Annotated by Dr, Elliott Coues, 
U. s. A. Bull. U./ai;;G^0L/and/G'eOi^. jSurv. Terr., Vol. IX, 
May, 1877, pp. 655-69^, . 
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72. Leptoptila alMfrons, a Pigeon new to the United Slates Fauna. 

Bull. Nutt. Orn. Club, Vol. II, 1877, pp. 82, 83. 

1878. 

73. Notes on the Natural History of Fort Macon, N. 0., and Vicinity. 

No. 4. By Drs. Elliott Coues and H. 0. Yarrow. Proc. Acad. 
Nat Sci. Philadelphia, Vol. XXX, 1878, pp. 21-28. (Birds, 
pp. 22-24.) 

74. Note on Passerculus l)airdi and P, princeps. Bull. Nutt. Orn. 

Club, Vol. Ill, January, 1878, pp. 1-3, pi. coFd. 

75. Notes on the Ornithology of the Lower Rio Grande of Texas, from 

Observations made during the season of 1877. By George B. 
Senuett. Edited, with Annotations, by Dr. Elliott Cones, 
U. S, A. Bull. U. S. Geol. and Geogr. Surv. Terr., Vol. IV, 
February, 1878, pp. l-(>(). 

Parula murllorn (p. 11), sp. nov. 

7(5. On th(' Moult of the Bill and Palpebral Ornaments in Prutcrcula 
iUTtka, Bull. Nutt Orn. Club, Vol. HI, April, 1878, pp. 87-01. 

77. ^riie Eavo, Cliff, or Orescent Swallow (PetrochcMdon liiuifimis). 

Bull. Nutt Orn. Club, Vol. Ill, July, 1878, pp. 105-112. 

78. Field-Notes on Birds observed in Dakota and Montana aleng the 

Forty-niutb Parallel during the seasons of 1873 and 1874. 
Bull. U. S. Geol. ma Geogr. Surv. Terr., Vol. IV, July, 1878, 
pp. 545-0(52. 

73. Birds of tbo Colorado Valley: A Repository of Scientific* and 
Popular Information concerning North Amori(*an Ornithol- 
ogy. Ihirt T, Ibrnseres to Laniidje. Bibliographical Appen- 
dix. MlscellauoouH Puhl. No. 8, U. S. Geol. and Geogr. Surv. 
Terr., 1878, 8vo, pp. l-xvl, 1-807, llgg. 1-70. 

Bibliographical Appendix also separate, pp. 1-218. 

1879. 

80. Piivah) Letters of Wilson, Ord and Bonaparte. Penn Monthly, 
Vol X, June, 1879, pp. 443-455. 

Alexander Wilsdn to A. Lawson; 0. Ord to A. Wilson; 
C. L, Bonaparte to A. Lawson. 

Ht 11 1 story of the Evening Grosbeak [JlCHparlphona veupartina]. 
Bull. Nutt Onu Club, Vol TV, April, 1879, pp. 05-75. 

82. Ou the Present Status of Pms^r dommtiom in America, with 

Special Reference to the Western States and Territories. 
Bull XI S. Geol and Geogr. Bnrv. Terr., Vol V, No. 2, 
September, 1879, pp. 175-193. 

83. Second Inatalmeut of American Ornithological Bibliography. 

Bull XI. S. Geol and Geogr. Surv. Terr., Vol V, Septoml)er, 
1879, pp. 289-m 

EelfttiS to ttio ornithology of Central and South America. 

m 
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84. Note on the Black-capped Greenlet, Yireo atrioapillus of Wood- 

house. Bull. Nutt Cm. Club, Vol. IV, July, 1879, pp. 193, 
194, pi. i (colored). 

85. Note on Alle nigricans Link. Bull. Nutt Orn. Club, Vol. IV, 

October, 1879, p. 244. 

Alle Link (1806) antedates Mergulus Vieillot (1816) for 
Alca alle Linn. 

86. Further Notes on the Ornithology of the Lower Rio Orande of 

Texas, from Observations made during the Spring of 1878. 
By George B. Sennett Edited with Annotations, by Dr. 
Elliott Coues, U. S. A. Bull. XJ. S. Geol. and Geogr. Surv. 
Terr., Vol. V, November, 1879, pp- 371-440. 

1880. 

87. Sketch of North American Ornithology in 1879. American Nat- 

uralist, Vol. XIV, January, 1880, pp. 20-25. 

88. On the Nesting in Missouri of Empidonaoo acadicus and Jftlmpl- 

donaw trailli. Bull. Nutt. Orn. Club, Vol. V, January, 1880, 
pp. 20-25. 

89. Notes and Queries concerning the Nomenclature of North Amerl- 

* can Birds. Bull. Nutt. Orn. Club, Vol. V, April, 1880, pp. 
95-102. 

90. Further Light on the Moult of the Bill in certain Mormoui(la\ 

Bull. Nutt Orn. Club, Vol. V, April, 1880, pp. 127, 128. 

91. Fourth Instalment of Ornithological Bibliography: being a List 

of Faunal Publications relating to British liirds. I*ro(‘. IT. S. 
Nat Mus., Vol. II, May, 1880, pp. 350-482. 

This instalment antedates the Third (see below, No. 93). 

92. Note on Orus fratcrcnlus of Cassin. Bull. Nutt Orn. Chib, Vol. 

V, July, 1880, p, 188. 

93. Third Instalment of American Ornithological Bibliograiihy, Bull. 

U. S. Geol. and Geogr. Surv. Terr., Vol. V, No. 4, September, 
1880, pp. 521-1066. 

Systematic Ornithology; not published till after the 
Fourth Instalment (see above, No. 91). 

1881-1883, 

94. New England Bird Life, being a Manual of New England Orni- 

thology, revised and edited from the Manuscript of Wtnfrk! 
A. Stearns, Member of the Nuttall Ornithological Club, etc. 
By Dr. Elliott Cones, tj. S. A., Member of the Academy, etc. 
Part I, Oscinea Boston : Lee and Shepard, Publishers ; New 
York: Charles T. Dillingham. 1881, 1 voL 8yo. Title ancL 
pp. 1-324, text flgg. 1-56. Part II, Non-Osclnine Pasaeres, 
Birds of Prey, Game and Water Birds. 1 ml Sto, 1883, 
pp. 1-409, text figg. Ha 
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1882. 

95. Note on MitrepahneSj a new Generic Name. Bull. Nutt. Orn. 
Club, Vol. VII, 1882, p. 55. 

To replace MiirepTiorus Sclater, preoccupied. 

1883. 

90. Generic and Specific Appellations of North American Birds. Bull. 
Nutt. Orn. Club, Vol. VII, 1883, pp. 178, 179. 

97. Note on Passcrcuhis cuhoti. Bull. Nutt. Orn. Club, Vol. VIII, 

1883, p. 58. 

Young of Melospiza palustris. 

98. Nest and Eggs of Mylaclcstes townsendL Bull. Nutt. Orn. Club, 

Vol. VIII, 1883, p. 239. 

99. A Hearing of Birds’ Ears. Science, Vol. II, 1883, pp. 422-424, 

552-554, 580-589, 9 text figg. 

The structure of the ear in birds. 

100. On the Application of Trinomial Nomenclature to Zoology. Zool- 

ogist, 3d ser., Vol. VIH, July, 1883, pp. 241-247. 

101. Avifauna Columbiana: beixig a List of Birds ascertained to in- 

habit the District of Columbia, with the times of arrival and 
departure of such as are non-residents, and brief notices of 
habits, etc. The Second edition, revised to date, and entirely 
rewriUcu, By Elliott Coues, M. D., Bh. D., Professor of 
Aualoniy in the National Medical College, etc., and D. Web- 
ster BronliHS, A. M., M. !>., Brofessor of Materia Medlca and 
Therapeutics in the National Medical College, etc. Bull. 
IT. S. Nat. Mus., No. 20, 1883, 8vo, pp. 1-133, frontispiece, 
100 text figg. and 4 mai)S. 

1884, 

102. Oruilhophilologicalltles. Auk, Vol. I, 1884, pp. 49-58, 140-144. 

Reply to a crliicjiue by Augustus 0. Merriam on the 
philological portion of the '‘Cones Check List and 
Lexicon of North American Birds’’ (ibid., pp. 36-49), 

103. Trinomials are Necessary. Auk, Vol. I, 1884, pp. 197, 198. 

104. On some new Terms recommended for use in Zoblogieal Nomen- 

(!lature. Auk, Vol I, 1884, pp. 320-322. 

105. Strickland as an Advocate of "LimuBus at ’58.” Auk, Vol. I, 

1884, p, 400. 

too. Key to North American Birds, Oontaining a concise account of 
«wery species of living and fossil bird at present known 
from the Continent north of the Mexican and United States 
Boundary, Inclusive of Greenland. Second Edition, revised 
to date, and entirely rewritten : with which are incorporated 
General Ornithology : an outline of the stractnre and class!- 
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fication of birds, and Field Ornithology: a Manual of col- 
lecting, preparing, and preserving birds. Profusely illus- 
trated. Boston: Estes and Lauriat. 1884. Royal 8vo, pp. 
i-xxx, 1-863, colored frontispiece (anatomy of pigeon), and 
563 text figg. 

’ 1887. 

107. Key to North American Birds. Containing a concise account of 

every species of living and fossil bird at present known 
from the Continent north of the Mexican and United States 
Boundary, inclusive of Greenland and Lower California, with 
which are incorporated General Ornithology: an outline of 
the structure and classification of birds; and Field Orni- 
thology, a Manual of collecting, preparing, and preserving 
bii*ds. The Third Edition, exhibiting the Nomenclature of 
the American Ornithologists’ Union, and including des(‘rip- 
tions of additional species, etc. Profusely illustrated. Bos- 
ton: Estes and Lauriat. 1887. Roy. 8vo, pp. i-x, i-xxx, 1-805, 
colored frontispiece (anatomy of pigeon), and 561 text figg. 
Main text same as 1884 ed., with new title-page, and new 
matter in an appendix (pp. 865-895). 

1888. 

108. New Forms of North American Ohordilcs, Auk, Vol. V, 1888, 

p. 37. 

G. sennetti and C. cJiapviani spp. iiov. 

109. Note on Rostratulince [subfam. nov.]. Auk, Vol. V, 1888, p. 204. 

110. Corydomorphse [snperfam. nov.]. Auk, Vol. V, 1888, p. 207. 

111. Notes on the Nomenclature of the Muscles of Volation In Turds’ 

Wings. Auk, Vol. V, 1888, pp. 435-437. 

1889. 

112. A new Generic Name for the Elf Owl [Mioropallas^ mmi. nov,]. 

Auk, Vol. VI, 1889, p. 71. 

To replace Micrathene Coues, 1866, prooecuplod. 

1890. 

113. Key to North American Birds. Fourth Edition, 1890. 8ani<‘ as 

third edition, with the addition of a “Second Appendix,'’ pi). 
897-907, giving additional species and subspecies, and “notes 
every further change reported by the [Amerlcmn Ornifholo- 
gists’] Union’s Committee from 1887 to January [1890] In- 
clusive.” 

1891. 

114. Scenopmtes densirostris [mom. gen. noy.]. Auk, VoL VI 11, 1891, 

p. 315. 
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1895. 

115. Gatke’s “Heligoland.” Auk, Vol. XII, 1895, pp. 322-346. 

Review of the work, with an extended list of birds ob- 
served by Gatke at Heligoland. 

1896. 

116. Merrem’s Work. Auk, Vol. XIII, 1896, pp. 265, 266. „ 

Collation, and list of the birds described and figured 
in it 

1897. 

317. Zamclodia against Bahia. Auk, Vol. XIV, 1897, pp. 39-42. 

118. Asaroia spinosa. Auk, Vol. XIV, 1897, p. 88. 

FtUiaa splnosa Liiiu. 1758 = Parra variahiUs Linn. 1766. 

119. Cuculidie of the A. O. U. List Auk, Vol. XIV, 1897, pp. 90, 91. 

Three subfamilies are recognized. 

120. Authority for the Name Myiarclius mexicamis. Auk, Vol. XIV, 

1897, p. 92. 

M. mcxloanus Baird a synonym of M. cinerascens Lawr. 
321. A'inmodramus (Passorciilm) sanctorum Coues. Auk, Vol. XIV, 
1897, p. 02. 

'The validity of the species affirmed, and Ammodramus 
(Passcrcnlus) sandwichcnsis wilsonianus proposed as 
a new name for A. s. savanna (Wils.). 

122. UectKhnitiotis of Synonymy in the Genus Junco, Auk, Vol. XIV, 

1897, pp. 94, 95. 

. f/. danhyl Ooues, young of */. aihoni; J. h. shufcldti 

Ooale = J. h. cotmectens Coues. 

123. Characters of Dendroiea owruXosccAis caimsi Coues. Auk, Vol. 

XIV, 1897,* pp. 00, 07. 

I). 0. oairnsi redescribed. 

124. Note on the Genus Luaar Bartram. Auk, Vol. XIV, 1897, p. 97. 

Lucar, It is claimed, should repla(*e Oalooscopics as the 
tenable generh; name for the Catbird. 

125. Urht kmwla in Houtli Carolina. Auk, Vol. XIV, 1897, pp. 202, 203. 

. Believed to be the rc<‘ord of the species for South 
Carolina. 

126. nypo lo(‘ality of PuUyula collmis. Auk, Vol. XIV, 1897, pp. 

206, 207. 

Based on a British killed specimen. 

127. DafllnU, a new Snbgenns [for QucrqmduU oatoni Bharpel, 

Auk, VoL XIV, 1807, p. 207. 

128. Brunta hcrniela glamoffastra* Auk, Vol XIV, 1897, pp, 207,208. 

Eoplaeos typl<*al JK hmtiola in North America. 

129. A North American Snipe [GaUinaffo major} New to the A. 0. U. 

List Auk, Vol XIV, 1807, p. 209, 

^7 
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130. Status of Eelodromas ochropus in the A. O. U. List Auk, Vol. 

XIV, 1897, pp. 210, 211. 

Recalls an early overlooked record. 

131. Status of the Redshank ITotanus totanus (Linn.)] as a North 

American Bird. Auk, Vol. XIV, 1897, pp. 211, 212. 

Attention called to an early record in “Fauna Boreali- 
Americana,” Vol. II, 1831, p. 391. 

132. Validity of the Genus Lopliortyx. Auk, Vol. XIV, 1897, p. 215. 

Considered to be a well characterized genus. 

133. Notes on the Mexican Ground Dove. Auk, Vok XIV, 1897, p. 215. 

GolumMgallina passerine pallescens (Baird) maintained 
as a good subspecies; also important comment on the 
generic name ColmiibigalUna. 

134. Note on Elanus glanciis [Barton]. Auk, Vol. XIV, 3897, p. 210. 

135. Untenability of the Genus Sylvanid Nutt. Auk, Vol. XIV, 1897, 

pp. 223, 224. 

To be replaced by Wilsonia Bonap. 

136. The most General Fault of the A. O. U. Cheek-List. Auk, Vol. 

XIV, 1897, pp. 229-231. 

Respecting the sequence of genera and subfamilies 
within their respective families. 

137. The Turkey Question. Auk, Vol. XIV, 1897, pp. 272-275. 

Mcleagris gallopavo Linn, restricted to the Mexi(‘an form. 

138. Note on PagophUa alba. Auk, Vol. XIV, 1897, p. 313. 

PagopMla Kaup urged as the proper gonerict name of the 
species, in place of Gavia Boie, untenable in this <‘on- 
nection. 

139. Onychoprion, not Haliplana. Auk, Vol. XIV, 1897, p. 314. 

Both names based on the same species, the former hav- 
ing priority. 

140. Remarks on certain Procellariidm. Auk, Vol. XTV, 1897, pp. 

314, 315. 

On the number and sequence of the subfamilies, and on 
the status of some of the genera ami species. 

141. Bibliographical Note. Auk, Vol. XIV, 1897, pp. 327-329. 

On the dates of Majoj Bendire’s early Indirect (^)nir!lm- 
tions to ornithological literature. 

1808. 

142. William Swainson to John James Audubon. Auk, Vol. XV, 1898, 

pp. 11-13. 

A hitherto unpublished letter of Swainson’s to Audubon, 
in reference to his proposed collaboration with Audu- 
bon in the preparation of the ‘'Ornithological Biog- 
raphy.’* 

143. Notes on the Generic Names of certain Swallows. Auk, Vol XV, 

1898, pp. 271, 272. 


438 



liil.LIOTl' C0u:es — AI vIv^IN 


1899, 

144. Note on Meleagris gallopavo fera, Ank, Vol. XVI, 1899, p. 77. 

Addendum to No. 137, above, q. v. 

145. The Finisbing Stroke to Bartram. Auk, Vol. XVI, 1899, pp. 

83, 84, 

Comment on, and i*ejection of, current Bartram ian 
names. Oatharista atrata (Bartram) renamed G. 
uruhu (Vieill.) ; Aphelocoma floridana (Bartram) re- 
named A. oyanea (Vieill.) ; Corviis ariiericanus flori- 
damts Baird renamed C. a. pascuus (nom. nov.). 

14C. On Certain Generic and Subgeneric Names in the A. 0. U. Check- 
List. Osprey, Vol. Ill, 1899, p. 144. 

Believes that a large number of the subgenera should be 
given full generic rank, and that sevex'al additional 
snbgenora should be rccbgnized. 

Pallaaicarho and Psiloscopn, subgenn. nov. 


. 1900. 

147. Pip He vs, Pipilo. Auk, Vol. XVII, 1900, p. 65. 

Plpile replaced by Oumana, nom. gen, nov. 

148. Striw vs. Ahwo. Auk, Vol. XVII, 1900, pp. 65, 60. 

The two names should be transposed, as also the names 
of the two families to which they respectively belong; 
a transposition ollidally adopted by the A. 0. U. Com- 
mittee in 1008 (cf. Auk, Vol. XXV, 1908, pp. 288-291, 
370). 

1901. 

149. Auduboniana, and Other Matters of Present Interest. Bird-Lore, 

Vol nr, 1901, pp. 9-13. 

An address delivered before the American Ornithologists' 
Union, at the annual meeting held in New York City, 
November 10, 1897 ; only the part relating to Audubon 
here reproduced from a stenographic report, with por- 
trait of Ooues. 

1903. 


150. Key to North American Birds. Oontaitilng a concise account of 
every spe<4es of Idvlng and Fossil Bird at present known 
from the Oontlnent north of the Mexican and United States 
Boundary, Jmtluslve of Greenland and Lower California. 
With which are incorporated General Ornithology: an out- 
line of the Structure and Classification of Birds; and Field 
Ornithology, a Manual of collecting, preparing, and preserv- 
ing Birds. The Fifth Fdltlon (entirely revised), exhibiting 
the Nom«adature of the American Ornithologists' Union, and 
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including descriptions of additional species. In Two Vol- 
umes. By Elliott Coues, A. M., M. D., Ph. D., Late Captain 
and Assistant Surgeon U. S. Army and Secretary U. S. Geo- 
logical Survey; Vice-President of the American Ornitholo- 
gists’ Union, and Chairman of the Committee on the 
Classification and Nomenclature of North American Birds; 
Foreign Member of the British Ornithologists’ Union ; Corre- 
sponding Member of the Zoological Society of London ; Mem- 
ber of the National Academy of Sciences, of the Faculty of 
the National Medical College, of the Philosophical and Bio- 
logical Societies of Washington. Profusely illustrated. Bos- 
ton: Dana Estes and Company. 1903. 2 vols. roy. 8vo, Vol. 
I, pp. i-xli, 1-535, col. frontispiece (portrait of Author), and 
text figg. 1-353; Vol. II, pp. i-vi, 537-1152, col. frontispiec^e, 
and text figg. 354-747. 

Stellerocitta, Siederocitta, DilophoUeus, Viffuacarho, sub- 
genn. nov. 


MAMMALOGY. 

1867. 

151. The Quadrupeds of Arizona. American Naturalist, Vol. I, 1867, 

pp. 281-292, 351-3G3, 393-400, 531-541. 

Extended notes on habits and distribution. Solurm arl^ 
^onensis (p. 537), sp. nov. 

152. Notes on a Collection of Mammals from Arizona. Pro(;. Acad. 

Nat. Sci. Philadelphia, Vol. XIX, 1867, pp. 133-136. 

Brief field notes on 28 species. 

1869. 

153. Observations on the Marsh Hare. Proc. Boston So(j. Nat. IIlHi, 

Vol. XIII, 1869, pp. 86-95. 

Habits, external and cranial characters of paUis>^ 

tris Bachm. 

154. Notice of a Cyclopean Pig. Proc. Boston Soc. Nat Hist, VoL 

XIII, 1869, pp. 93-100, with fig. of skull. 

1870. 

155. Antero-posterior Symmetry, with especial reference to the Mun- 

cies of the Limbs. N. Y. Med. Record, June-Heptember, 1870, 
pp. 149-152, 193-195, 222-224, 273, 274, 207-209, 370-372, 300, 
391, 438-440. 

1871. 

156. Notes on the Natural History of Fort Macon, N. 0., and Vkdnlty. 

Proc. Acad. Nat Sci. Philadelphia, Vol XXIII, 1871» pp. 

12-49. (Mammals, pp. 12-18.) 
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157. Former Eastward Range of the Buffalo [Biso7i "bison (Linn.)], 

American Naturalist, Vol. V, 1871, pp. 719, 720. 

Former occurrence in West Virginia, as late as 1793- 
1798. 

158. On the Myology of the Ornithorynchus. Comm. Essex Inst., Vol. 

VI, 1871, pp, 128-173. 

1872. 

159. The Osteology and Myology of Didelphys virginima. With an 

Appendix on the Brain, by Jeffries Wyman. Mem. Boston 
Soc. Nat. Hist, Vol. II, 1872, pp. 41-154. 

ICO. Geographical Distribution of Bassaris astuta. American Natu- 
ralist, Vol. VI, 1872, p. 3G4. 

1873. 

IGl. The Prairie Wolf, or Coyotd (Canis latrans). American Natu- 
ralist, Vol. VII, 1873, pp. 385-389. 

Relationships with domestic dog. 

1()2. Variation in Dentition, American Naturalist, Vol. VII, 1873, 
pp. 400, 497. 

Super niuncrnry tooth in lower jaw of 'Vanis lupus L., 
race occidcntalis Rich., strain griseoalbus Bd.” 

1874. 

UV,), ^ytiopslB of the MurUhe of North America. Proc. Acad. Nat Scl. 
Philadelphia, Vol. XXV, 1874, pp. 373-106. 

Reissued (repaged) under the title “U. S. Northern 
Boundary Commission. * * * Natural History. No. 
I. On the Murida^,'' pp. 1-2(S. 

OoMtodon (p. 384), Mvoiomys (p. 180), genn. nov. ; 
VmpcHmm (p. 178), E mi corn y s (p. 185), subgenn. 
nov.; Uospcromys (Vespcrlmus) mclanophrys (i). 
181), IL (Onyahoniys) torridus (p. 183), spp. nov. 

1876. 

104. The (iranlal nwl Denial Clmraeters of Geomyidae. Bull. XJ. S. 

GeoL and Geogi*. Survey. Terr., 2d ser., No. 2, May, 1875, 
pp. 834)0. 

Reprinted, with some modlfleatlon, In “Monographs of 
North American Rodeutia,^' in 1877. 

105. A Orltienl Review of the North American Baccomyidfc. Proe. 

Acad. Nat Bel. Tddladelphla, VoL XXVI, 1876, pp. 272-327, 
3 figures of (mrs of throe si)ecics of Pomgmihm* 

Hid Bynopsis of the G(w>tnyldte. Vtoo,, Acad. Nat Scl. Philadelphia, 
Vol. XXVI, 1876, pp, 130-138. 

441 



NATIONAL ACADEMY BIOGRAPHICAIv M:^M0IRS — VOL. VI 


TJiomomps clusius (pp. 1S5, 138), sp. nov. 

Abstract of the memoir published in full in “North 
American Rodentia” in 1877. 

167. Abstract of Results of a Study of the Genera Geomys and Tlio- 

momys. ExpL of Colorado, River of the West, 1869-1872 
(Powell), 1875, pp. 217-285, fig. 80. 

Addendum A: “The cranial and dental characters of 
Geomyidse,” pp. 267-279, reprinted from Bull. U. S. 
Geol. and Geogr. Surv. Terr., 2d ser., No. 2, pp. 88-90, 
May 11, 1875. (See No. 164.) 

Addendum B: Notes on the “Salamander of Florida 
{Geomys turn)” by G. Brown Goode, pp. 281-285. 

168. Report upon the collections of Mammals made in portions of 

Nevada, Utah, California, Colorado, New Mexico, and Ari- 
zona during the years 1871, 1872, 1873, and 1874, by Ur. 
Elliott Coues and Dr. H. C. Yarrow. Rep. Expl. and Surv. 
West of the One Hundredth Meridian, Vol. V, 1875, i)p. 35- 
129. 

Notes on habits and geographical distribution, with ex- 
tensive tables of synonymy and bibliographical cita- 
tions for many of the species. 

^^Gervus virginianus var. coucsi, Rothrock, MSS.,” p. r2, 
a provisional name, but the authors (p. 75) say they 
are “at present * * * indisposed to formally 
recognize this designation.” 

“Genus Zapus Coues MSS.,” p. 99. 

169. Some Account, Critical, descriptive, and historical, of Zapm 

hudsonius. Bull. U. S. Geol. and Geogr. Surv. Terr., 2d ser., 
No. 5, 1875, pp. 253-262. 

Zapus, gen. nov. ; Zapodidse, fam. nov. 

170. The Cranial and Dental Characters of Mephitinm, with descrip- 

tion of Mephitis frontata, n. sp. foss. Bull. U. S. Geol, and 
Geogr. Surv. Terr., 2d ser.. No. 1, 1875, pp. 7-15, 

171. The Prairie Gopher [Spermophilus richardsoni], Am(Ti(*an Nat- 

uralist, Vol. IX, 1875, pp. 430-436. 

172. Synonymy, Description, History, Distribution and Habits of the 

Prairie Hare [Lepus campestris’}. Bull. Essex Inst, Vol. 
VII, 1875, pp. 73-85. 

173. Chips from the Buffalo’s Workshop. Forest and Stream, April 

1, 1875. 

A humorous skit, with much interesting information. 

1877 . 

174. Precursory Notes on American Insectivorous Mammals, Bull 

U. S. Geol. and Geogr. Surv. Terr., Vol III, 1877, pp. 631- 

653 . 
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Micromrex (ex Baird, MSS.), Noiiosorex (ex Baird, 
MSS.), SoricisGus, subgenr. nov. ; Borew pacificus (ex 
Baird, MSS.), B. spliagnlcola, B, (Notiosorex) eraio- 
fordi (ex Baird MSS.), B. (2V.) evotis, Blarina mexi- 
cana (Baird MSS.), spp. nov. 

175. Fur-bearing Auimals: A Monograpli of North American Mns- 
tGlida\ TJ. S. Geol. and Googr. Snrv. Terr. (Hayden), 
Miscel. Piild., No. 8, 1877, Svo, pp. i-xiv, 1-348, pll. i-xx. 

170. Monographs of North xVinerican Rodentia. By Elliott Cones and 
Joel Asaph Allen. Rep. U. S, Geol. and Geogr. Surv. Terr. 
(Hayden), Vol. XT, 1877, pp. i-xii, i-x, 1-1091, pll. i-vii. 

Dr. Cones’s portion includes: I, Mini dm, pp. i-x, 1-264, 
pll. i-v ; VTT, Zapodidm, pp. 455-480 ; VIII, Saccomyidoe, 
pp. 481-542; TX, Haplodoiitidm, pp. 543-GOO, pi. vi ; X, 
Geoinyidje, T)p. 001-G30, pi. vii ; also, Appendix R. 
Material for a Bibliography of North American Mam- 
mals, by Theodore Gill and Elliott Cones, pp. 951- 
1091. 

ArviGola (Pitpmy,^) qnaniater (p. 220), sp. nov. 

In the case of the Haplodontidm, in addition to the usual 
systematic treatment, the skeletal and viseral anat- 
omy of the single species then IcnowTi are dos(aibed at 
length. 

1878. 

177. No<(ss on the Mammals of Fort Sissoton, Dakota. By C. E. Mc- 

Clu'sm^y, M. D., A(*iing Assistant Surgeon, U. S. A. Anno- 
tated by Dr. Elliott Cones, U. S. A. Bull. U. S. Geol. and 
(Jeogr. Snrv. IVn-r., VoL IV, No. 1, February, 1878, pp. 201- 
218. 

178. On Consolidation of the Hoofs in the Virginian Deer. Btdl. 

TT. S. G(‘ol. and Googr. Snrv. Terr., Vol. IV, 1878, pp. 293, 294. 

179. On a Breed of Solid-boofed Bigs apparently established in Texas. 

Bull. Geol. and Gcogr. Surv. Terr., Vol. TV, 1878, pp. 205-207, 

1 text fig. 

1870. 

180- Outer Ear of lUarlna 'brevkmuda. Amer. Journ. Otology, 
VoL I, July, 1879, pp. — (also as a repaged separate of 

2 pp.). 

180a. Notice of Mrs. [M, A.l Maxwolhs Exhibit of Colorado Mammals. 
Tn: “On the I'^lains, and Among the Peaks; or, How Mrs. 
Maxwell made her Natural History Collection,’^ By Mary 
Dartt. BMladolphla, 1879. Mammals, pp. 217-225. 

At) annotated list of the mammals (al)ont 50 sr)eeles) 
shown In the Colorado Exposltlnn Collection at the 
Centennial Exposition held In Philadelphia In 1870, 
and exhibited InfiT Ui Washington, D. 0., during the 
winter of 1876-7, 


(43) 
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HERPETOLOGY. 


1871. 

181. Notes on tlie Natural Plistory of Fort Macon, N. 0., and Vicinity. 

No. 1. Proe. Acna. Nat. Sei. Philadelphia, pp. 12-49. 
Reptiles, pi?. 47-40 — an annotated list of 11 species. 

1876. 

182. Synopsis of the Reptiles and Batrachians of Arizona ; with criti- 

cal and field notes, and an extensive synonymy, by Dr. Elliott 
Cones, U. S. A. Rep. Expl. and Siirv. West of the Otie 
Hundredth Meridian, Vol. V, 1875, pp. 58r)-(>6:h pll. xvi-.vxv. 
Volume not issued till 1876. A note by tlie author on 
p. 588 bears date “November 15, 1875.'’ 

1878. 

183. Notes on the Herpetology of Dakota and Mojitana. By Drs. 

Elliott Cones and H. C, Yarrow. Bull. TI. 8. Gcol. and (h‘ogr. 
Surv. Terr., Vol. IV, No. 1, February, 1878, j)}). 250-291. 
Eutamia radio) twiningi (p. 279), subsp. nov. 


GENERAL BIOLOGY. 

1880-1893. 

184. The Century Dictionary, an Encyclopedic I^cixicon of tlu‘ English 
Language. Prepared under the sap(U*inien(km(‘e of William 
Dwight Whitney, Ph. D., LL.D., Professor of Comparative 
Philology and Sanskrit in Yale University. 8 vols.,’*' fob New 
York: The Century Company. 188J)-1893. 

“The definitions of that part of g(aieral biological scitnuH* 
which in any way relates to animal life or Htni(*tui*(\ Includ 
ing systematic zoology, have Ikhmi writhai by Dr. Elliot I 
Cones, who has been assisted in ic*litliyology ami concliology 
by Prof. Theodore N. Gill, in entomology by Mr. Leland D. 
Howai-d and Mr. Herbert L. Smith, and In luimnu nnaiomy 
by Prof. James K, Timelier. SpeCnl aid lias also lanm rc^ 
ceived from other naturalists, particularly from Prof, Charh^s 
V. Riley. * * ’’‘—Preface, p. xiii. 

Dr. Cones had special charge of “General Zoblogy, Biology, 
and Comparative Anatomy,” to which subjects be (‘ontrliiuted, 
it has been stated, some 40,000 definitions. Tills labor o(Hni- 
piod nearly his entire time for seven years— 1884-1891. 


’’‘Excluding Vol. IX, Cyclopedia of Names, and Vol X, Atlas. 
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EDITOR AND ANNOTATOR OF JOURNALS OF EARLY EXPLO- 
RATIONS WEST OP THE MISSISSIPPI RIVER. 

1893 . 

185. Descriptions of the Original Maimseript Journals and Field 
Notebooks of Ijowis and Clark, on which was based Biddle’s 
History of the Expedition of 1S04-C, and which are now in 
the possession of the American Philosophical Society in 
Philadelphia. Proc. Amor. Philos. Soc., Vol. XXXI, 1893, 
l)p. 17-33. 

I8(i. History of the Exp(MliUon under the command of Lewis and 
(bark, to tlio sources of the Mississii)pi River, thence across 
the Uo('ky iVIountains and down the Columbia River to the 
Pa<*ni(* Oc'ean, p(‘rformed during the years 1S04-5-G, by order 
of the (Joverument of the United States. A new edition 
faithfully reprinPHl from the only authorized edition of 1814, 
witli copious (*riti(!al (*ommentary, i)repared upon examina- 
tion of unimblished otfulal archives and many other sources 
of information, iiududing a diligent study* of the original 
manuscript Journals and Field Notebooks of the Explorers, 
tog(4her with a lunv Biographi(*al and Bibliogrnjdiical Intro- 
dm'tlon, lunv JMaps, and otluu* illustrations, and a comjdeU^ 
lnd(‘X. By Ellioit Coin's, * ^ * Member of the National 
Academy of S<‘iences, (dc. Four volumes, 8vo. New York: 
Francis P, Harper, 1893. Vol. I, pp. i-cxxxii, 1-352, frontis- 
piece (portrait of IMeriwether Lewis) ; Vol, II, pp. i-vi, 353- 
820, frontispiece (portrait: of William Clark); Vol. TH, pj). 
i-vi, 821-1298; Vol. iV, pp. i-v, 1299-1304, 0 small maps, re- 
prodiu'ed in faesimlb^ from the Philadelphia edition of 1814, 
2 large folding maps (in pocket of eovmr), and 2 genealogical 
tahles (folded inserls) of the di'scendants and living issue 
of William Clark. 

18t)5. 


187. TIu' Expeditions of ZehiUou Montgomery Pike, to the Headwaters 
of tli(^ MlsHlHsippl River, ilirougii Louisiann Territory, and 
New {Spain, iluring tiie ytwirs 1895-0-7. A new edition, now 
first rija’lnted In full from the original of 1810, with copious 
critical (‘ommeutary, mnv memoir of Idkc^, new map and other 
IlluHlratlouH, and <‘omplele Index, by Elliott Cones. * ♦ * 
''ibircH.^ volumes, 8vo. ^ New York: Franels lA Harper, 1895. 
VoL L Memoir of the Author- -Mississippi Voyage: pp. l-xvili,* 
xiK'<*xlv, L350, froutlHpUwe (portrait of Pike) ; Vol. II, 
Arkausaw Journey-^Mexlcim Tour: pp. l-vi, 357-855; Vol. 
HI, Index-'Miipsr 4 IL, pp. 857-»9r)5, 7 maps In pocket 
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1897. 

188. New Light on the Early History of the Greater Northwest. The 

Manuscript Journals of Alexander Henry, Fur Trader of the 
Northwest Company, and of David Thompson, Official Geog- 
rapher and Explorer of the same Company, 1799-1814. Ex- 
ploration and Adventure among the Indians on the Red, 
Saskatchewan, Missouri, and Columbia Rivers. Edited with 
copious critical commentary by Elliott Coues, Editor of 
“Lewis and Clark,” of “Pike,” etc,, etc. Three volumes, Svo. 
New York : Francis P. Harper. 1897. Yol. I, the Red River 
of the North, pp. i-xxviii, 1-44G, portrait of the Editor ; Vol. 
11, The Saskatchewan and Columbia Rivers, pp. i-vi, 447-910; 
Vol. Ill, Index and Maps, 3 11., pp. 017-3027, map (in 3 
sections) in pocket. 

1898. 

189. The Journal of Major Jacob Fowler, narrating an Adventure 

from Arkansas through the Indian Territory, Oklahoma, 
ICansas, Colorado, and New Mexico to the sonr(*es of Rio 
Grande 'del Norte, 1821-22. Edited, with notes, by Elliott 
Coues. New York : Francis P. Harper. 1898. Svo, pp. i-xxlv, 
1-183. 

190. E^orty Years a Fur Trader on the Upper Missouri. The Personal 

Narrative of Charles I/arpenteur, 1833-1872. Edited, with 
many critical notes, by Elliott Cones. Maps, views, and 
portraits. Two volumes, Svo. New York: Francis P. Ilarpcn*. 
1898. Vol. I, pp. i-xxvii, 1-23G, portraits of Charles Larpen- 
teur and Pierre Garreau, and 5 views ; Vol. IT, pp. i-Ix, 237- 
472, 5 portraits, 5 maps, and view of old Fort Pembina. 


1900. 


191. On the Trail of a Spanish Pioneer. The Diary and ItliKU'ary of 
Francisco GarcOs (Missionary Priest) in his Journey through 
Sonora, Arizona, and California, 1775-7G. Translated from 
an official contemporaneous copy of the original SiianlsU 
Manuscript, and edited, wdth copious critical notes, by Ellhdt 
Coues, Editor, * * * etc. Eighteou maps, views, and fac- 
similes. Two volumes, Svo. New York: Francis P. HarpcT. 
1900. Vol. I, pp. i-xxx, 1-332, 2 maps, 2 facsimiles, and 4 
views; Vol. II, pp. i-vli, 313-008, frontispiece}, 8 views, and 
1 map. 
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BIOGRAPHICAL MKMOIR OF OGDEN NICHOLAS ROOD. 


Ogden ISTioholas Eood^ member of tlie N’ational Academy of 
Sciences since 1865;, was bom at Danbury^, Connecticut;, February 
3, 1831. Professor Eood was of Scottish descent, the family 
liaving lived near Edinburgh. They came to this country at 
an early day in the colonial period and settled at Laneshoro, 
Massaclnisetts. A few years before the Kevolutionary War, one 
niGnil)er of the family, Azariah Eood, purchased a tract of land 
in the town oE Jericlio, Yermont. His was the third family to 
s(‘itle in that, neighborhood, and during the Eevoliition his house 
was the most northerly inhabited point in the State and subject 
to rixupuait attacks by the Indians. On this account tlu^ family 
was foH'ed to abajidon the property and to return to Lanesboro 
uni.il afh'r the close of the war. Professor Eood^s father, the 
R(W('nmd Anson Pood, was a grandson of Azariah Eood and one 
of a family of eight sons. Anson Eood was educated by his 
older brother, I)r, Herman Eood, who was one of the early 
l)il)lic5al s(tiolars of lliis (H)untry and who was for many years 
Profc'ssor of Ih'brcAV in Dartmouth College. After graduation 
from (hat institution Anson .Eood entered the ministry of the 
Congr(‘gationaJ ChunP and was ordained at Danbury, Connccli- 
<mt, in 18^1), two years before the birth of his son, Ogden hTicli- 
olas Eood. 

On his iuoUu'Fb sid(\ l^'oTcssor Eood was likewise descended 
from a, family active* in th<‘ intellectual and practical life of 
(*e)lonial ihnew. 11 is motluir, Alida (louvemeur Ogdem Rood, 
was a, (lireed dtwaaulani of Jolui Ogden (KUO-HH), (he first of 
his nanu* in Amtuntai, who was one of the founders of Elizabeth, 
N<‘w d(‘rs(‘y, and who afUmwards seiiled at Hempstead, Long 
Islamh and in 1650 IxH'ame otui of the magistrates of the colony 
of ConiH‘(die,uL 

ProRvssor Rood was graduated at Princeton College in 1852. 
During ilui two following years ho was aueccssively a graduate 
student at Yale, an aHsisiani at the University of Virginia, and 
an assistant to Profe^ssor Billiman. His preparation for work 
as a pliysieisf was completed by four years of study in Germany 
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(1854-58), a period which, was divided between scientific study 
at the universities of Berlin and Munich and practice in oil 
painting. 

The year 1858 was an eventful one. In it he married Miss 
Prunner, of Munich, returned to the United States, and entered 
upon his profession as a teacher. His first appointment, as 
Professor of Chemistry in the newly organized and short-lived 
institution known as the University of Troy (Hew York), was 
well calculated to bring out the innate qualities of the man. 
Some men become investigators merely under the stress of out- 
ward demand. They force themselves to research from sense of 
duty, from motives of ambition, for recognition, or to gain place. 
Hot so Eood, who was increasingly productive under the most 
trying circumstances and when no original work was expected of 
him. His motive and the passion for research which filled him 
is finely voiced in his inaugural address at Troy, delivered July 
20, 1859 :* 

^•^The mere desire of wealth, though it may innuoTU^c many i.o 
touch lightly on the surface of these studies (the physical sci- 
ences), still is not a motive of sufficient strength to onabh*. otu* 
to toil a lifetime, content with such rewards merely as are', found 
in the pursuit itself. This calls for a more powerful and nobler 
motive — and it is found in the intense desire to solve sotnc of 
the profound mysteries with which wc are surroundeul, in the 
longing to obtain some glimpses into the inner world, into the 
secret laboratory of nature. And now it would ho proper, hav- 
ing indicated these lesser advantages, to apeak of the nobk^r end 
of such study, of its beautiful and spiritual purpose,; io speak of 
natural philosophy as a revelation from "^The great (}od, who 
maketh and doeth all things wcll.^ But if you have not lisien(?d 
to His voice, speaking in His yellow sunbeam; in His bandcnl 
rainbows and purple sunsets; in the violet flash of Ilia lightning^ 
and in the war of His tempests; or in His white crystalline snow 
with its blue shadows, and in His dark rivers congealed into 
transparent highways, solid as the rock ; neither would you medi- 
tate on any crude thoughts that I might suggeat.^^ 

These words were spoken in an environment as foreign to such 
ideals as well can be imagined, for the Troy University of that 
date — and its days were even then numbered— was, to quote the 

* Columbia University Quarterly, December, 1902. Notice of Ogden 
N. Rood, by J. H. Van Amringe. 
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words of Dr. Vincent, of the TJnion Theological Seminary, 
spoken at Eood^s funeral, its first crude stage, lodged in a 
huge, pretentious and uncomfortable building and almost devoid 
of the ordinary appliances of a common school/^* 

In the same tribute to his friend and former colleague Dr. 
Vincent gives a vivid picture of the surroundings into which the 
young physicist had been injected by fate: 

shall never forget’’ (he says) ^^his unconcealed and vigor- 
ously expressed disgust when, fresh from the plethoric libraries 
and well-appointed laboratories of a German university, he found 
liimself, with the title of Professor of Chemistry, in a so-called 
lil)rarv, where four or five hundred volumes, chiefly of classical 
authors, were displayed on a dreary expanse of shelving; in an 
ill-lighted lecture- room with a few bottles of chemicals, and with 
a handful of students, half trained in country academies, and 
tlu^ most of them without any interest whatever in what he was 
appointed to teach them. 

‘'Thit even und('r these depressing conditions his native energy, 
versatility, and fertility of resource displayed themselves. The 
a])paraius which the poverty-stricken college could not furnish 
him, he mainifaeturcd with his own hands, enough at least io 
ni(‘(d, iho v(‘ry limited requirements. 'To those students who 
ctar(‘d nothing for cliemistry or physics, he was simply and 
HcuHUUjly indifferent, lie was a conscientious teacher, and any 
oiui who dosircul to huirn, might learn; but very few desired to 
huirn, and bo quietly his class-register with zeros, which 
.markcHl the numerous pitiable displays in his lecture-room. But 
wlum he did, now and then, meet with a student who showed an 
ini.(u*(‘st in his teaching, there wore no lengths to which he would 
not go lo inslrnct, ciu'onrage, and advance him. Tie would de- 
vote ItiiUHctlf to him in hours and out of hours. Tie would take 
him. io bis privah^ room, and leeiure to him, and experiment with 
him, and haul him books, and all this, "'week after week, as 
though had no ohjeet in his professional lif(^ beyond the pro- 
ficuemey of that particular subject. 

''‘'S(q)aratcHl in some degree, by our situation, from the social 
lif(‘ of ihe city, the memi)erB of the faculty wore thrown very 
muc^b upon caicli other, and our relations were very intimate. 
Naturally inclined to solitude, he (Rood) proved himself, nevor- 
th(dc‘HS, a most gemial, stimulating, cheerful, and appreciative 
companion. TTo one would have thought of sotting him down 
as a read use. He was always ready to exchange a jest, and to see 

* Or. Martin E, Vincent, Oolumbia University Quarterly, December, 
1892, p. 57. 
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the humorous side of a thing; and yet one was ahvays conscious 
of an undercurrent of serious purpose. Into the narrow lile of 
the infant college he threw himself with enthusiasm. He treated 
the various annoyances^ inconveniences^ and hardships with a 
kind of grim humor and tolerance, and he made the best of 
everything, and extracted from his experience a great deal of real 
enjoyment and solid achievement. 

‘^"Apparently one of the idlest and most indifferent of men at 
times, he was really one of the most hnsy and intent of mem at 
all times. Often, when he appeared to he merely amusing him- 
self, he was most hard at work in some definite direction. For 
months at a time he would spend many hours of each day with 
his rifle, at a rough shooting gallery among the hills back of the 
college, strolling leisurely homeward toward sundown with his 
paper targets in his hand; but by and by appeared a (*ar(‘fnl 
treatise on the American rifle. On a ramble, or while (mgag(‘d 
with any piece of mechanical work, his eyes were (amtimially 
busy noting phenomena, and divining new laws and ])rin(*;ipl('s ; 
and the results of these ohservatioms were coniinually (-oming lo 
light in papers in the American Joiiriial of Rcmmce and Arts. 
ISTow he was experimenting with the sianroscope ; again, while 
grinding a microscopic slide, he was noting the muscular (*on- 
traction induced by contact with vibrating bodies, and comfinr- 
ing the symptoms and sensations produced by olocdricuiy and by 
mechanical vibration. Then his athmtion’ was dirotde'd i,o llie 
phenomena of circulation in the oyo.. In his ri'ading about; Aus- 
tralia, the boomerang awakened bis curiosity; and bo sot birnsedf 
to study the principle of that barbarous insirunumi, and might 
often be seen on the college campus throwing the inodcds ho hnd 
prepared and studying their curves as they fbiw outward and re- 
turned. During the whole time of liis residence in Ihoy h(‘ was 
studying the infant science of photography, wandtning 'ov(‘r tlu* 
hills with bis camera, photographing all sorts of objends, c‘Xf)(‘ri- 
menting on all sorts of processes, and recording and tal)uln(ing 
innumerable data. 

""And when ho had found something, hia instinct was to go 
and tell it. Without any such intention, he mnnagxal to draw 
ns all into the current of his own interest. TTis onlbusiastti was 
contagious, even to tlioso who possessed little schmtiflc knowl- 
edge. The ardor of a trno huntsman is kirulbal by companion- 
ship. TTis life was one ])(‘rp(‘tual chase of the facds and laws of 
the physical universe; and though his zeal would have HUstaincal 
him in a lonely pursuit, Iiis pleasure was greatly erihanc<‘(! by tlio 
intelligent sympathy of anoilior. Ho liked to awakem the in- 
terest of even, a mere boy in what he was doing. One day, some 
years ago, T went to see hijin in his laboratory, liaving with me a 
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lad of sixteen who was preparing to enter the School of Mines. 
He kept ns there for something like two honrs, showing the hoy 
all kinds of wonders in the laboratory, especially the operation of 
the Eontgen rays, on which he was then experimenting. 

‘HTis zeal in the pursuit of physical science was intense and 
consuming, and never slackened while he lived. The more 
closely Natxirc guarded a secret, the more obstinately was he 
bent on discovering the master-key. He was impatient of every- 
thing superficial. He desired, and was determined to know, not 
only facts, but laws; not only laws, but ultimate principles. 
Even at that early period of his career he was en rapport with 
various notable specialists and high authorities and was occa- 
sionally visited by thena at Troy.^^ 

Many who have witnessed or taken part in the development of 
scientific investigation in America will recognize this description 
as characteristic not merely of the ill-fated institution where 
R,()od served his apprenticeship, but of the conditions which ex- 
ish'.d in nearly all American colleges of the period. Such scicn- 
ti(l(‘, work as was done was due to men in whom the unquenchable 
II Hi burned and who were independent of environment. Such a 
man was doscqih Henry, much of whose most important work 
was done years before, in the academy of the neighboring town 
of Albany. Such in later years was Brace, who built up a great 
c(‘nli('r for physical research on the Fobraskan frontier. That 
Itood was sucJi a spirit, indomitahlc and irrepressible, the nota- 
1)1 Heri('S of papers published by him during his four years at 
'Troy bear witness. 

UAPnim OF THE TROY EPOCH. 

ibis p(n*io(l ladong a v(Ty interesting group of notes and 
e.oinnmnications, some of the latter in Ibe form of letters to 
Srtliman and io Wolcott (Jibbs, whicli appeared in the American 
rfournaj of Set cnee. 

The first of these papers, dahul at Troy, bn Christmas day, 
1858, <l(‘S(Tibes a study of the polarization of light by passage 
through glass strained by sudden cooling. The article, although 
bastvl on the w()rk of von TCobell and of Dove, considerably ex- 
icnuls and supplements their observations, and it contains in addi- 
tion a luw and ingenious method for the detection of circular 
polarizatioiL 
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It was during this period that Eood made his first excursions 
into the realm of ph 3 ^siological optics — a domain in which he was 
later to travel far and make notable conquests. In 1860 he in- 
vestigated the after-images produced by observing a bright sky 
through open sectors in a revolving disk^ demonstrated their sub- 
jective character in contravention of the views of J. Smith, and 
showed the relation of the phenomenon to those previously ob- 
served by Fechner. 

His explanation, which was based upon persistence of vision, 
is noteworthy: 'The occurrence and sequence of these subjective 
colors/' he says, "may easily be explained by supposing that dur- 
ing the interval of rest or shadow the action of the yellow rays 
diminishes more rapidly than that of the red, the rod more 
rapidly again than that of the blue." In his Modern Chro- 
matics'^ Eood subsequently outlined a method for testing this 
supposition, although he does not appear to have performed the 
experiment. When, however, persistence of vision as a function 
of the wave length of the exciting light was first definitely deter- 
mined, in 1884, f the facts were found to agree with the assump- 
tion quoted above. 

Eood's experience as an art student in Munich brought the 
problems of vision and color very near to him from the first, and 
he was always considering the numerous themes that lie in tlu' 
middle ground between physics and painting. In 1861 lie 
lished a note on the relation between our perception of distance 
and color, in which he ascribed the increased vividness of color- 
ing apparent upon viewing a landscape with the head lying 
under tlie arm to the fact that one's sense of distance ia lost and 
one looks as at a picture. This view he vorilied by observations 
through total reflecting prisms and in other wayaf In the same 
year he made some experiments connected with Dove’s theory of 
luster, in which he brought into combination in the Btef(K)Hcopi(; 
field a variety of surfaces, such os tin-foil and yellow paper, 
which gave the effect of gold leaf; of tin-foil and orange-eolorcKl 
paper, which when blended appeared like copper; of tin-foil 
combined with paper tinted with ultramarine, in which the cona- 

* Modern Chromatics, p. 206. 

t Nichols, Am. Journal Science (a), XXVIir. p. 243, 
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posite image had the appearance of graphite. He found that a 
photograph of a surface of tin-foil, which gave a suggestion of 
metallic structure, served almost as well as the foil itself, 
although gray paper would not produce the effect. He also 
described experiments for the production of luster in which only 
one eye was used. 

His paper on the practical application of photography to the 
microscope, which likewise appeared in 1861, was one of the 
earliest contributions to this subject. In it he described a sim- 
ple but practical form of micro-camera with details of the still 
new art of wet-j)late photography, printing, and the like. Tie 
also gave a method of making ster^omicrographs and of photo- 
graphing living organisms. Tlie disagreement of opinion among 
microscopists as to the true character of the markings of Pleuro- 
si(ji)h(i angulatum also aliraeted his attention, and by means of 
a magnifying power of a thousand diameters he succeeded in 
establishing the circular character of the lines of this infusorial 
shell as against the hexagonal. In order to determine more 
dcilnitoly than was possible by direct observation the character 
ol: nu(n’oscoj)ict forms, he a])plied the method of reflection com- 
iu(u‘(iially used in testing optical surfaces, and was thus able to 
soLiki certain points still in controversy. 

During the year 186^ Kood was employed in the construction 
of a spcHflromoter with four large prisms—one of flint glass and 
tbr(se containing carbon bisiiljdiide. With this instrument ho 
obtaiiiod a si)e(drum tO feet long and of excellent defmition. 
In a hittor to Wohioit (Jibbs ho dcacribod observations on the 
absorption spceiruni of a solution of didymium nitrate, with 
whi(dj subsiamje (lladstom* bad recently been experimenting. 
By llu‘. use of a strong wdution and a cell twelve inches in thick- 
n(\sH, Hood was able to find twelve bands instead of the two 
alrcuidy obs(‘rv(K,l. lie also winter an account of Dove’s photom- 
ctc^r, with some original suggcistions as to the method of con- 
stnictiom 11 is most important contribution dxiring this year, 
liowev(u% was the very interesting paper on the study of electric 
sparks by aid of photography, in which ^‘^ond on^^ views of the 
sparks w(!r(^ obtained by allowing the discharge to pass through 
the photograplric film and then 'developing and enlarging the 
negative. 
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In 1863 the chair of Physics at Columbia College became 
vacant^ and Kood was a candidate for this position. His chief 
competitor was P. A. P. Barnard^, who became president of the 
college, while Eood was appointed to the professorship. 

It was still the day of small things in science in America. 
Everywhere there was the same lack of equipment and but little 
time for or incentive to investigation. Even Columbia, one of 
the oldest of American institutions, which reached back to colo- 
nial times, was just emerging from the now almost inconceivable 
age of darkness, when one professor was thought to suffice for 
all the sciences. 

PAPERS OP THE EARLIER YEARS AT COLUMlirA. 

Eood’s first scientific contribution after his transfer to New 
York was a brief but very lucid paper on the green tint produced 
hy mixing blue and yellow powders. 

After a statement of the older theory, based on the Newtonian 
primary colors, he quotes Helmholtz on the production of whiUi 
by the mixing of yellow and blue liglit from the Rpoetrum and 
gives his explanation of the green of the mixed pigments as <lue 
to absorption. This he verifies by observations with the spectro- 
scope upon strips of paper painted with ultramarine, cErome 
yellow, and a mixture of the two. The color produced l)y whirl- 
ing a disk with alternate sectors of the same yellow and green 
and the appearance of the spectrum of tlio light roflcctcd from 
the revolving disk are described. A set of curves gives a semi- 
quantitative character to the results. 

In July of the same year appeared his paper on f^he production 
of thermo-electric currents by percussion. 

The chief interest in this paper lies in the illustration that it 
affords of the author’s characteristics as an experimenter, The 
problem proposed was of the utmost simplicity; its answer ob- 
vious in advance: If a ball be allowed to fall upon a trudal plate, 
the heat of impact will be proportional to the square of its 
velocity, and consequently to the height from which it falls. T f 
this heat be developed in a thermo-junction, the current pro- 
duced will afford a measure of the kinetic energy and should 
also be proportional to the height from which the ball falls. To 
attain this proportionality experimentally involves the fulfill- 
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ment of various eonditions, and it is the clear insight into these 
and the very simple and sufficient means by whicli they are met 
that show the power and skill of Eood as a physicist and give the 
paper its value. 

There followed in the same year an admirable experimental 
verification oC Fresners explanation of the successive changes of 
color in the image of a source of white light when reflected at 
grazing incidence from a malic surface. Assuming with Fres- 
nel that the color changes are due to interference, the angle at 
which the reflected image, after turning from white to red wilh 
decreasing incidence, disap])ears must depend upon the size of 
the ])articles of which the surface is made up. Kood measured 
this angle of (lisap])earance in the case of various surfaces 
smoked with lampblack and a surface coated with magnesium 
oxid(‘. He then compared the computed size of the reflecting 
[)arli(d(‘S with the size determined by measurement under the 
micr()S(M)p(i and found the theory completely confirmed. 

In th(^ following year (August, 1S67) appeared the first of 
Rood’s pa[)ers read before the National Academy of Sciences. 
It foruH'd the first part of his well-known memoir on the nature 
and damlioih of the discharge of a Leyden connected with an 
indu(ddo}i roil, WlHmtsioncds classical aileni])! to determine the 
duration of sueh diseharge^s by means of a revolving mirror had 
lK‘en published more than thirty ycuirs before (1835), and Fcd- 
(hu’Hon’s, now i‘([iially classical and nmeli more important in- 
V(‘stiga( ions, which hul to the discovery of the oscillatory dis- 
{harg<‘, had b(*eii disscudlxal in IS5S. Rood ckuired up the dis- 
erepauey ladwtam the tu'gaiive. n^.sult of Wheatstone, who 
conelu(l(Hl tliui tlu^ duration of the si)ark was less than a millionth 
of a H(‘('f)nd, and F(Ml(l(‘rHon’H greatly elongated and complex 
imagc\s of sparks as vi(5W(‘(l with the revolving mirror, which 
showcxl durations of from .0()()(M to .00007 of a second. At the 
saim^ limc^ e.xUuuIed ilu^ research, with many ingenious modi- 
Ikuilions of nudhod, to tin* (aise of jars actuated by means of a 
coil, upon wtiicli phase of the subj(*ct nothing had been done. 

failure of WlKuitstone to obtain the phenomena later de-" 
sewihed l)y Fcalthu'sen was shown to be due to his method, which 
nadly yitdchMl numsuremimts only of what wo now call the pilot 
spark. This portion of llu} discharge^ which Hood terms the 
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firsi explosive act, lie studied with great refinement of method 
and he showed its duration to be certainly less than four-ten- 
millionths of a second. 

This topic was to receive much further attention during the 
coming years^ hut in the meantime we find Kood busying himself 
with refinements and modifications of the Bunsen photometer. 
The results of these experiments form the subject of his next 
two papers. 

In the summer of 1870 he availed himself of the opportunity 
offered by a violent thunder-storm to make an impromptu study 
of the duration of lightning- The hastily improvidod apparatus 
consisted of a paper disk revolved by hand upon a hatpin as an 
axle. The speed of revolution was estimated at twelve turns per 
second, and the duration of some of the flashes was found to ho 
about 1/500 of a second. A description of this experiment was 
communicated to the American Journal of Science in the form 
of a letter to Dr. Wolcott Gibbs. 

Not contented with the experimental demonstration given in 
his first paper on the Le 3 ^den jar, that the duration of Uu'. [)ilot 
spark was less than four-ten-milliontlis of a second, hood (jon- 
tinued his attack upon thc3 prolficm, and in June, 1871, ho pub- 
lished measurements reaching down to the incredibly Kinall in- 
terval of .000000040 seconds (forty-hilliontbs of a wh'oiuI). 'Tlu^ 
way in which this extraordinary sensitiveness of method was 
achieved can best be conveyed by a few quotations from ilie poct- 
ond paper : 

two black lines of a certain breadtli, inc^losing between 
them a white line of equal breadth, be illuminaiiHl by IJu^ spark, 
and their images formed on the observing [)lah‘ hy llu* hum arul 
mirror, the three lines will cvidonlly he seen umilhwed in ap- 
pearance, povided, 1st, that the mirror is stationary or nwolving 
at a sufficiently slow rate; or, ^d, the same cfTcK'.i will he prd- 
duced with a rapidly revolving mirror and a truly inBiariianeotm 
spark. If, however, the illumination of tlie spark'last suflkmailly 
long so that ^ * superposition has been aliaincal, thcai, 

owing to the retention of impressions on the retina, the (iistlnc- 
tion between the black and white lines will bo ol)litorate(l an<l a 
tint of gray produced. ^ ^ ^ Instead of using only two 

lines, the same result can far more easily be attained by ruling 
paper with a large number of fine black lines eciuiclistant and 
inclosing ‘white spaces of their own breadth;, as then thci chances 

458 



OGDUN NICHOLAS ROOD — NICHOLS 

for observation are greatly multiplied. * * * the 

iuirr<n" revolving 340 times a second, using platinum points and 
a striking distance ol two millimeters, the lines were still seen 
with an eyepiece, as bright and clear as though the mirror had 
been statiiinary, implying, as the apparatus was then arranged, a 
duration l‘or the first act of less than three-ten-millionths of a 
second, which interval would have been required for destructive 
superposition. Nothing more could be done with paper, and 
accordingly I covered a glass glatc with lampblack by smoking 
and poured upon it a few drops of alcohol, wiiieh, acting like a 
slight cement, enabled mo to rule lines upon it with a dividing 
engine. After many trials and microscopic examinations a plate 
was producc'd wilii Hues, black and white, of equal breadth, and 
tin? spark Ixang discharged behind them, they were brightly 
illuminated. Their image was thrown U|)on tlio observing plate, 
and hy using a suflicient magnifying power aiul counting, it was 
ascevl, aim'd that the l)readth of the imago of a single line, black 
or white, was .1/12 ot a inillimeter. Hence the time required for 
their oblihiration with a velocity of 340 per second was ninety- 
four-hilliontha ot a second (.000000094) ; still on experimenting 
it WHS evident that the duration of the discharge was less than 
this (imuiiity, as the limis were alwa^ys plainly to bo seen. 

“Ikd'oro finally ahandonitig the' attempt to determine the 
acLual duration of the discharge, another olfort was made; a sec- 
ond lampblack i)lato was prepared, in winch the breadth of the 
of a lino was .1/24 of a millimeter. * * * Platinum 

wires l/hfi of an .inch in diamehsr were' used with a striking dis- 
tanc.c of five inilliimibws ; * * # jj; ^j^g pjoygd gnccessively 

that tlie duration was less than eighty, si.xty-eight, fifty-nine, 
fifty-flve-hillionilw of a sewmd; and finally tho lims, after grow- 
ing .faini('r and fainter, entirely disaiqiearcd, giving as the result 
a duration of foriy-eight-hillionths of a second.” 

Wluit) the striking distance was reduced to one millimeior, the 
duration was found to ho slightly greater than forty-one- 
hiUiouihs, at three niillinnstcrs it was between forty-one and 
l‘orty-(‘iglit-hillionlhH, and at ten millimeters’ spark length it 
was between forty-<fight and fifty-fivo-hilliontha of a second. 

In connection with these inv(‘Htigations liood published a brief 
note in whitfii Im (ialled attention to tho fact that those exceed- 
ingly mimile (lurations of illumination by means of the electric 
spark not only snlliced for the mere production of tho sensation 
of light, but likewise for the detection of soinewliat intricate 
detail in the objects illuminated. 
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He also applied liis method to further studies of the character 
of lightning and elaborated a very ingenious and precise method 
for the determination of the duration of oscillatory discharges. 
The apparatus which he devised for this purpose was of admira- 
ble simplicity. It consisted of a black disk with one narrow 
radial sector of white color. Mounted upon the same axle aiul 
traveling with it was a smaller disk_, with a similar white sector, 
the position of which could be shifted about the shaft so as to 
give any desired angular displacement of the two sectors. 

When at rest this combination appeared as a circular surfai-c' 
with a radial white line near the periphery and nearer line center 
a second radial white line with an angular displacemeiii (h^ixaul- 
ing on the adjustment of the smaller disk. When in ra])i(J nwo- 
lution and illuminated by an oscillatory spark, two sciric^s of 
equally spaced white lines were seen, diminishing in intensily 
according to the factor of damping of the electric (circuit. At a 
certain speed the tail of one of these grou[)s would coirumle 
radially with the head of the other and the vchxMiy of the disk 
would then afford a measure of the duration of tlui train of 
oscillations. 

With this device Rood greatly extended his studievs of ilu^ 
oscillatory discharge. They brought him imhHul to tlie w.ry 
threshold of a great domain, but it was not yet thrown opcm for 
exploration. MaxwelFs great work had not yet l)('en [)uhHsh(‘d 
and the significance oi certain fundamental equations in Tfelm- 
holtz^’s earlier papers was not yet revealed. The m^eded theoreti- 
cal foundation for the developments which wc^re later to be mad(i 
in this field had not yet been laid. 

After the completion of these investigations, which chiefly 
ocenpied the period from 18(19 to 1878, various minor paiuirs 
appeared, including among others the following tithes: On 
ondary spectra (1873) ; On a convenient eyepiece tnicronielcr 
(1873) ; On an optical method of studymy the vHmiliom of solid 
lodies, and On a properly of the retina first noticed by T\Ir, Tali 
(1877). 

A paper on the horizontal pendulum, wh'idi was prin((‘d in 
1875, is especially notable. It illustrates the ncver-failing re- 
sponse of Rood’s mind to the novel and ingenious in physios, his 
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admiration for a device or method of surpassing delicacy, and 
his passion for trying out such things when once suggested. 

In this case the extraordinary results obtained by Zollner with 
the horizontal pendulum stimulated him to the construction of 
an instrument based upon the same principle, but of his own 
design. The purpose seems to have been to see what degree of 
delicacy could be attained rather than the carrying out of any 
definite research. The result was an apparatus that surpassed 
even the more modern interferometer as a means of detecting 
minute differences of length. The probable error of single read- 
ings of the adjusting screw corresponded in some eases to 
1/21 ,950,000 of an inch, or little more than 1/1,000,000 of a 
mi lii meter ! 

At ill is [KU'iod Reod’s scientific activity was, however, chietly 
dinKjied to [ihysiological optics and the theories of color, and he 
buvsied himself with the studios which wore soon to find masterly 
expression in the volume entitled Modern Ohromallcff. II is arti- 
cle on the couataiits of color, which apjieared in the Popular 
Science TVIonthly in 187'G and was reprinted in the Quarterly 
Journal of Science, has the same admirable simplicity of form 
and liappy Inddity which characterizes his now classical volume 
on color. In this papier, after describing tlie three consiants, 
pimly, luminosity, and hm, and metliods of dotormining eacli, 
he points out the enormous number (d()(),()00,0()()) of variations 
(lisiinguisliable by tlie eye which may lie obtained by changing, 
by barely sensible gradations, {lie saturation and brightness of all 
})()HHible combinations of the luu^s of the spectrum. The sub- 
stance of ibis paper was rejiroduced with little modification in 
Modern Ohfomalics, of which it iornis tlie third chaiiier. 

Modern (Jhromalm formed the culmination of Rood^s many 
contributions to the physics of color, although he continued to 
tlie end of his life to practice painting, of which art he was a 
notable amateur. One probimn, however, in this domain, that 
of ilie pliolometry of lights difTering in color, he continued to 
ponden* and inve^siigaks and it was in this connection that, many 
years later, he made his greatest diseovory. 

The year of tlie issuing of Modern Ohromatics (1879) was 
further notable for the publieation of an ingenious and sug- 
gestive paper entitled A method of siudymg the refteefion of 
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sound waves. This is one of the least known but at the same 
time most original and^ in view of the possibilities which it 
affords for a quantitative investigation of the reflecting power of 
different surfaces, one of the most important of Hood’s contribu- 
tions to science. 

The starting point of this research was the stndy of the famil- 
iar device of producing a tremulo effect in reed organs by means 
of a revolving paddle wheel or fan. The accepted explanation 
of the action of the attachment was erroneous, and Rood verified 
his surmise that it was really due to reflection of the sound waves 
from the surfaces of the revolving blades. lie found not only 
that he could reproduce the tremulo by placing a revolving disk 
with open sectors behind a reed or other sounding instrumcint, 
but that the reflection, which was selective, could be o!)iainod 
with a disk having alternating sectors of different materials. He 
was thus able to compare the reflecting powers of different 
surfaces. 


MODERN CHROMATICS. 

Hood’s delightful volume, which appeared in 1879 under the 
title Modern Chromatics, is a masterpiece. Its lucidity and 
simplicity of treatment place it in the same rank with Tyndall’s 
classical books on Sound and on Light, Like these, it is good 
literature as well as good science, and contains sound physics 
shorn of all unnecessary technicalities, and stated in terms easily 
comprehensible by any intelligent reader. 

^Tt has been my endeavor also” (says the author in his 
preface) present in a simple and comprehensive manner the 
underlying facts upon which the artistic use of color nocosBarilv 
depends. The possession of these facts will not enahh) people to 
become artists j but it may to some extent prevent ordinary per- 
sons, critics and even painters, from talking and writing about 
color in a loose, inaccurate, and not always rational manner. 
More than this is true; a real knowledge of elementary facts 
otten serves to warn students of the presence of difficulties that 
are almost insurmountable, or, when they are already in trouble, 
points out to them its probable nature ; in short, a certain amount 
ot rudimentary information tends to save useless labor.” 

The book is full of telling illustrations gathered by a dose 
observer of mountains, clouds, and sky, of foregrotmd and die- 
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tance, and of light and shade. The point of view is as often 
that of the painter as it is that of the physicist. This rare com- 
bination gives it a unique interest alike to the artist and the 
student of science. Speaking of the mixture of colors by the 
blending which occurs when small objects differing in tint are 
mingled at too great a distance for the discrimination of details, 
for example, the following passage occurs : 

^^Tlms the colors of the scant herbage on a hillside often 
mingle themselves in this way with brown lines of the dried 
leaves; the reddish or purplish brown of the stems of small 
btishes unites at a little distance with their shaded green foliage; 
and in numberless other instances, such as the upper and lower 
portions of mosses, sunlit and shaded grass-stalks, and the varie- 
gated patches ot* color on rocks and trunks of trees, the same 
principle can be traced.^^ 

There are many such bits which serve a double purpose. They 
give the physics of effects familiar to the colorist of which lie 
usually lacks the explanation and reveal effects unnoticed by the 
iron-observant layman to whom the physics may be well known. 

The point of view of the painter appears indeed in the most 
unlooked-for places, as in the chapter on the production of color 
by inter rerence, where the color combinations seen in the obser- 
vation of certain crystals arc described. ^They often astonish, 
wo are told, ^‘and da;^zlo by their audacity and total disregard of 
all known laws of chromatic composition. * * They are 

laid on with, such an unfaltering hand that all those wild freaks 
are perforuKid comparatively with impunity/^ 

The ajipoal of the author to readers of aidistic training was 
siuh that Modern Ohromalics was widedy read by the painters of 
the time, both at homo and abroad. This was the more remark- 
able, since it has always been difficult to persuade those who use 
color as a mcKliiim of expression to master the real physics of 
their subject, 

''.fhe invasion of ibe impressionists occurred a few years later, 
and members of that scdiool on both sides of the water assumed 
to lind in Bood^s treatise the philosophieal basis of their method. 
In otie scuise they W(^re right, for naturally any effects whatever 
that oMi be produced by the use of color must have a physical 
foundation. What Kood, however, to whom much of the work 
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of tMs school was abhorrent, thought of being hailed as the 
father of impressionism is told by his son, Mr. Eoland Eood,* 
in an article in The Scrip. After pointing out the relations of 
the work of Constable and Turner to that of the impressionists, 
he adds : 

'While acknowledging, however, their descent from the artists 
across the Channel, the impressionists count it their chief glory 
to have founded themselves upon science. They assert that they 
are the only painters wlio approach nature without a precon- 
ceived idea; that all they carry to it are the formulas of Helm- 
holtz, Chevreul, and Eood; and that of these it is^ Professor 
Eood, who in his work on color (including with his own re- 
searches those of Chevreul and Helmholtz) has done most for 
them. They refer to his work as 'The Impressionisms Bible/ 
and, as Mr. Van Ingen says in his lecture reported in The Scrip 
for Pebruary, they 'carry it under their arm.^ The explanations 
of the oversensitivity of certain nerves of the eye to strong 
light, causing it to appear yellow;, the dullness of certain nerves 
to weak light, making it bluish or purplish in tone; the prin- 
ciples of successive contrast, and more particularly of simul- 
taneous contrast; the chapters on color constants, on the dura- 
tion of the impression on the retina, on color mixture, on com- 
plementary colors, etc., etc., have been seized upon by these 
Frenchmen as the true explanations of many of Lho phenoniona 
which for centuries have been puzzling painters. They look at 
the book as an endorsement of the new arf and a blow at the old. 

"That Professor Eood in his Modern Chromatics endorsoB im- 
pressionism is an assertion frequently enougli madcj; but what 
he himself thought about the matter is not bo generally known, 
I once had the opportunity of finding out. I had boon abroad 
studying painting in the Paris art schools, and had also tasttKl 
impressionism in Qiverny; my head was filled with violent 
violets and chrome yellows, and the forms of solid bodies seemed 
a la Givemy, as illusory as dreams. In this state of mind, with 
his book 'under my arm,^ I went to call on my father to tell him 
that all the excellence of my pictures was due to his recipes. My 
enthusiasm was instantly cooled, however, when I saw him. lie 
seemed ill and mentally much depressed. ’ 

" 'Are you ill ? I asked. 

" 'Ho/ he replied; 'I am very well, but I have just been to see 
an exhibition of paintings at the galleries of Durand Euel/ and 
he groaned. 

" 'What are they 

* Professor Eood's Theories of Color and Impressionism, by Boland 
Eood, in The Scrip, Vol. I, p. 21|>, April, 1900. 
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^They are by a lot of Frenchmen who call themselves ^^im- 
pressionists some are by a fellow called Monet, others by a 
fellow called Pissarro, and a lot of others/ 

What do yon think of them?^ I ventured. 

^Awful ! Awful he gasped. 

^^Then I told him what these painters said of his theories. 
This was too much for his composure. He threw up his hands 
in horror and indignation, and cried : 

Tf that is all I have done for art, I wish I had never written 
that book P 

^‘^Some years later I had the opportunity thoroughly to discuss 
the question with him. It was in the country, and together we 
tried many experiments in landscape painting, always referring 
to liis book for the rules. At times he seemed doubtful if in 
fact he had not endorsed impressionism ; he seemed to feel that 
possibly while searching for truth in one direction he had also 
uncovered it elsewhere. Turner he understood and considered 
logical. The conclusion, however, to which he finally came is 
summed up in the last statement he made to me regarding the 
matter : 

"^My son, I always knew that a painter could see anything he 
wanted to in nature, bat T never before knew that he could see 
anything be chose in a book.^” 

LATRR RAPERS. 

Three chief topics occupied Pood in the period between the 
pul)li(iaiion of Modem Chromatics (1879) and his death; in 
1902, Those, taken in the order in which his papers dealing 
with them appeared, were: The production and measurement of 
very Idyh vama (1880-81) ; 77/-C photometry of lights differing 
from each other so greatly in color as to be incapable of compari- 
son by the ordinary methods (1892-99) ; and The measurement 
of the exceeding high electrical resistances of various dielectrics, 
such as glass, ebonite, quartz, and amber (1900-02). 

In the meantime? tlic problems of color measurement continued 
to reicenve attention and in 1892 he published an important 
paper under the title On a color system. In this work, which 
inve)lvcHl the preparation of lumdreds of carefully graded paper 
disks, the coefficients of rcflaction and brightness of which were 
deteuunincch he BtaT:tod with a pair of disks of complementary 
colors, and by comparing tbeso with other disks differing from 
ilunn slightly in tint was able to build up a complete system of 
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niimerically connected lines until step by step the whole range 
of colors was inelnded. In the following year he made a valua- 
ble contribution to the vexed question of the nature of the 
X-rayS;, in which he based his conclusion, that they consist of 
ether vibrations of short wave-length, upon a series of experi- 
ments on the reflection of such waves from a surface of platinum. 

The study of high vacua was undoubtedly suggested by the 
work of Crookes, whose ingenious demonstrations of the varied 
phenomena of the electric discharge of rarefied gases and whose 
speculations as to their nature were attracting universal atten- 
tion. In 1876 Eood published a paper describing experimonis 
upon the Crookes radiometer which confirmed, to his own satis- 
faction at least, Stoney^s theory of the action of that instrument. 

Three years later Crookes, with a wealth of ingenious and 
brilliant experiments on radiant matter, revived and greatly ex- 
tended the almost forgotten work of Hittorf. The phenomena 
offered a most attractive and promising field for further resqareh, 
and indeed, as we now know, were the starting point for the most 
striking and important developments in the history of modern 
physics. It is noteworthy and characteristic that Rood selected 
as a subject for study, instead of the phenomena of the eleclTic 
discharge, the question of the highest possible vacuum, and th*ifc 
by simple but effective modifications of the Sprengel pump he 
was able to carry the rarefaction of tubes to an unattained point. 

Where Crookes had produced and measured vacua of 1/17,- 
000,000 of an atmosphere, Eood reached 1/390,000,000, and did 
not consider even then that he had reached the utmost limit of 
experimental possibilities. 

feubsequent investigations, it is true, led physicists to doubt 
the reliability of the indications of the McLeod gauge, whioli be 
used in his determinations, and for a time all measurcmionts of 
very high vacua were questioned, but it is now conceded that 

with proper precautions approximately correct results are attain- 
able. 

By his, discovery, which was announced in tlie first of his throe 
palmers dealing with flicker photometry, Rood contributed an 
cutipely novel and very important principle to the scionco of 
physmlogical, optics and placed in the hands of the student of 
illumination a valuable tool. That lights so differing in coinpo- 
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sition as to produce nDliko color impressions upon the retina are 
incapahlo of direct photometric comi)arison had been nniyersally 
recognized since the emmeiaiion of the scientific basis of the art 
of pliotomctrv hy Helmholtz. 

Many indirect devices and inetliods had been proposed to avoid 
this difficulty and Hood himself had long had the prcrblem in 
mind. Indeed, be published a paper in 1878 show'ing that, vrhile 
a direct halancc of values was impossible, one could obtain a 
fairly reliable estimate of the relative brightness of two surfaces 
di flexing in color by making the one certainly brighter and then 
c(U'iainly darker and siriking an average. In ins ret urn to the 
athu'k in he showed, however, that hy taking advantage of 
a propcM’ty of tlio nd,ina caitirely unknown to physiologists and 
[)Il 3 ^^kdsis the (Uniculiy of comj)aring unlike illuminations van- 
ished altogether. 

Wluai we gaze at a surface that fluctuates not too rapidly in 
1) rigid ness, there is a sense of flickering, and the same is true 
wlnui two Burfaccs di tiering in brightness are alternately pre- 
sented to our field of view. If now the illumination of the two 
Hiirra(*eH ho gradually equalized, the flickering will dimmish and 
will {|isHpf)('ar at equality. This is obvious when we have similar 
siirhua^s as to (^ohtr illinriinated hy the same quality of light and 
it forms a tuuieriou quite indep(md(mi of brightness that may be 
iistvl in phoionuday, K.ood showed tliat the disappearance oh 
fii(d<(‘r occurs in the ease of two surfaces unlike in color or 
illiiininaled hy light difhu’ing aliogcdJier in (imposition, and that 
in tlH‘S(‘ easc‘s also its disap|>(a\rarK'(‘- was a T(diahlc (uitorion of 
(‘(|iiaJiiy of hrigIdiH'ss. 1dius a new and invaluable luelliod in 
pholonu'l ry, that has sine(‘ Ixam {‘.xtensivtdy employed, was cstah- 
HhIumI. 'TIk^ prineipk^ of flicka^r photometry was soon afier 
wiiahingly ami exhaustively te.Kt(*d and verified hy Whitman,*^ 
whose resuliH have* siruu h(‘en al)undanily confirmed hy many 
oiluu’s, and what mighi w(‘ll 1 k^ <I(‘signatecl as the UooA effect is 
an tu'caqdcal fact in physiologicad oftties and an mestimable boon 
to (^xptn'iimudal pS 3 ^ehologiHis, siudemts of color, and photome- 
iricifins. 

“"ddm nnjHiining ihr(»e years of Kood’s life w(ue given to investi- 
gfdions in cpiiic^ a dilferent field* The problem which engaged 

“^Whitmam Plmkat Review, ToL Iir, 1896. 
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Hm was that of the measurement of exceedingly high electrical 
resistances, and with his usual fertility he devised a method 
which immensely extended the possible range of such determina- 
tions. The limit of even approximate estimates had been about 
50,000 megohms. Eood^s measurements of certain dielectrics 
ran to 2,000,000,000 megohms. 

In this, his last research, a quality reappears which is typical 
of his genius. To many investigators a method is of interest 
only as a means to some definite result which they wish to attain. 
Others there are, and Eood was of this class, to whom a beautiful 
and ingenious method is in itself worth while. They spend 
themselves for it at no matter what cost of time and labor, erm 
if they have no immediate and definite use for it. Eood had a 
passion for the development of delicate experimental methods. 
He delighted in the tour de force required to push the sensibility 
of an apparatus to its limit or in the invention of* some novel 
device for determining the hitherto unmeasurable. At one time 
he devised a means for determining details which the microscope 
failed to reveal; at another he modified and defined Bunsen’s 
photometric device so as to greatly enhance its sensitiveness. 
Where Wheatstone measured intervals of time not greater than a 
millionth of a second, he carried the determination down to 
times as much smaller relatively as a quarter of a minute is 
smaller than an hour. With his horizontal pendulum he could 
measure mechanically distances equivalent to ton Angstrom 
units, or a five hundredth of a wave-length of green light, Tlis 
modification of the Sprengel pump further reduced the gas in 
the ordinary Crookes vacuum as a common air pump with valves 
would take out the air from a receiver at atmospheric f)rcHsurc 
and to about the same extent, finally, in the last of the three 
papers on high resistances, published but a few mouths before bis 
death, he describes measurements, by a unique method of his 
own, of resistances so great that it is difficult to find a concrete 
expression for them. In the finest copper wire (Ho. 40) such a 
resistance wonld have a length sufficient to make a coil of one 
thousand turns with a diameter equal to that of the orbit of the 
earth. These things and others like them he did for the joy of 
doing them; and it is supreme achievomout attained in this 
spirit that marks one of the highest types of the man of soiemee, 
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Rood died on the twelfth of November^ 1902^ after having 
served on the faculty of Columbia IJniversity for thirty-eight 
years. During this long period he had the satisfaction of seeing 
his department grow from the meager beginnings in which he 
found it to an institution of the first rank, handsomely housed, 
richly endowed, and adequately equipped. 

In his early days the emptiness of his environment at Troy 
did not prevent him from becoming an investigator. Later the 
far more dangerous environment of New York failed to corrujDt 
him. In it he lived his own life, untouched by the commercial 
spirit that has wrecked so many promising careers in science, 
and died as he had lived, devoted to science and to art, a lover of 
the country and of children, a loyal friend, a simple-hearted man 
of genius. 
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